

4,. d ip O’Ld JZ 


44 aLuJI j\ ^j\ idlil ^A j\ t jw2 — v2J>wO \jjLS frl «*» ^ 1 J-_>I^Xj 

Od—4 j^La —o _l—>JLp 4—oL^d 4«Q4^ -llll ^d^_JI 04 J 

La LfrJpl dt 4£$1^11 yA La_ y%Pj tj-wdl ^^La! 44 ->y 4<U>-*i?l 4frljA 4*La ^yi toLi-l 

4£_—djJl td-Ui p-PjJ 4^njLlll oXJd'j i*-dJ^a O-i LjL>-lj 44 jj-L» dj5o 

4 1 O 4 jk-LiLi 4.^.s-.. 11 oLi *4 J '*& I *j ** o^i 'y1 4 j la~~ A\j —>-^il 

iiLlA jl 31 4-L-JIjlI Aj jdLJ j\ O^LiLU^Jl 4_^>l>- 4 { yb\jA^i Lj 4jL^N( JUpUL^-Ij 

y—-A£ iw*dL-^d j 44. ^>d^ll ^j—Uj tf-lj'yi 44-J_o_P jl 4>-_o_Lp As t0^l$^iLl>d 

4_j j 1 ij jilj ^oUj^Jl ^1 jjl djloJ ^1 dJJ3 ^5 ^ 

4SLl£0~a Odl£ *\y - t( JL- /^a C-a^j ^ Jlj>0~d.i J olpOOll <j Ldld J 4 4jLh>dJ 

Oj . ll^id L,rf3 _>lj .^i 4j>t y>y_J -^—5 .^UOlj j\ 

P y3 40j^S"wi-^^ 304 b 3^r^~ diLlA dLi dJJdjj; tOtLJl J 

oJ—A ._ LpI y_Svj J 4L_£*» ^j^aLoil 4 JlSj 4yUL_>*il J 4-JojVlj C^L^—Jl 

• y*^2 y l ^ <>1 ■■■■ *^~ ,«^wO ^ L-_*^3 Ld 1 ^ i^»4 Lp y ^ /2 yi I 

^1 j —il dd.O>d A^ JlS y_P s—Am0jJ ^ Jsilj dl Ij-A ^jA jJI OJlil 0 } 

^—*3 4^_^j>-l^i| 44_jL-L*sll |fJo < m JlSJ 4dAJj ^ oL ^ II 4d^^-LJl 

p ^ A 1 { ^3 —s &3 O^Lp^—s4?^ll 0*0_p* <OdJ_oil 4—^Jldl ^ 1. ■ f S2 j j 

p-Olj Jp^j ^Jpj j V? * JI I j-A 0^*)L5LjLa p_A 1 ^jA ^W?l i^dJlj cd-^jUl ^Jp 

. ^yO LJ 1 J o3l+#J2 

jIj— o^NjL_>Jkl ojUoilj o^l—^j.SdL-14__^ ^^^ UjUoj 

oLi-l ^a ^JjOj 1 ^il-L a^ 1 ^ jpLwj wii ^^oSJl vdJJj dU 4 o^L*jJ.J 10 U 

.^<0^e_<dJ ^a^l ^Ji£j <u>t^aJl 

<oLj ^-4 -Aj!JJJ 4 4_JLx>^5d I ^*1 4^01—JaJl 40 j^-s 4J O^^-LJI jl OjLJI J 

1^—3 l^Lwj^I d?LJoJl ^a Ldul j^oij 440 JI ^Jp LajjJj 4jLo^l J^LJLJi 

4 JjjJl ^4 XJp (j Jj 4 J-^ 3 3 -Ll43 ^j-wJ 4j->J ^Lp pJLdo lilij 4UjJoJl 

JwjJj>o3I y-J L 4 \i\ pjjj ^LJUj tiajJl 4jlcO^Ldl cjLd^fl Jp yji3 

s^^-sJpl d'y 4dl... ^ ,^ ^ ^A 44^J>-I^ll ^ ^Js> Ju 4 dl4 j-L l U ^JjJl 

,4jj-^*J| C-L^SdI ^_y2J 4iad ^4 Ljju> iLjL^d 04 Ij jiX I ^y>\ 

o-LLIp J>-bj c^lju iJJUdo p^i ^1^1 J JjLjo * bJoil jU JJUx 

.pddJl j'b/l jjp N|j 4^cO>d.l 


> V 








JUJJ 4jlSC« jj la ' £^a ^ja 4 ajiJ y> 4y*S *y>-j ^ti/^J lJI 

^ j*>LJl ^y> il oljil ^j/ 3 «■) ^P (Lla jl) iijLa ^P <j^li»l ^~»waJl ^rtP- ,ja 

^_Pj 4_JaT Q_Hj 'i/ is^J^il _/tP l«£J'^^'' jJl Jj-l»Ol 

(No Observed Effect LjJL^Nl aAJJL 1$Jp jJdaaj .(i-*-JI jl) tL _^L1J 

.(NOEL) Ijjfc ^y> (JjNl t_ij^Ll jLa^-'i/lj Level) 

4~»«—/? jU ^J-A 4jJ*£ laj Iti/jUI j^ LrfS .a | t _Al ^f' ( ) j) (Jj-Xi-I J .*-—ij 

•VciJ 

J J--L>- iS^ <j-^ : <J* ij^ij JUiJ j^-T iJLftj 

^|_P ^JiL^ j*—£' p j)j jj ti^%Jl p-1 -LuJl jt p! frill 4-gJajl 

tl* 1 L-^JLlJ? ^j—A l_|- 4A_iJl ^J_P 4^)1 I L^- LL^Lul^jl 

.AitfnL>dl y L... L 1 ~> Lr j la i.^1 - ah I 

toljjiil ^t jjL t^Jhydij 

^L— > -Sll oliftf t^lalll >—toljlp <,,jrS\jj ti^jl ‘tj* *: oUjJU.1 
.^Jl.... t( jlc-jJI — (j_^Jl) L;U^50l oLi..dl ^yidl *i?jJt>- oLll53lj 

toljL—II _ t- I tLfpl y l ol jy il ." J/wiJ j Ljl.»,5dt oU jAil 

oL5^il toLajl^^ll t4_lHj«Jl i-SjjJl oL-j^Ll tO— 

.^JL .. (jjj^^ll (Jjl l(VOC) SjjUadl jjy/a.m !l 

.£*Jl. . .Calplx-i^M ^IjjI l»jl (,f-L^> yjl H lOl j-u?Nl .4*JUyJd\ oU jjd! 

cL^JaJI ^U;l53l cL_J-l oUJtsai J Ai^^i ^Jlj-J ^1 oL!^LLl 

,^Jl.. .^UJUl toLj^^J lI toLjjujJl 

i<lA Jjy l^'..> oiljiilj 


^ L^bllj 4i«;;)a)l jJ^iljjdl iJLli oUjJLo 

jlajj j*->i Ia j^J 

^ p £ 

s^I I g d £ jj t Ij yjx —c- (^~,~ai 'bl : JJL»»JL} 'L_^L 

y SX . ^>1J-JJ Il1jLj>-L>-JJI 4lLLX— a*)LJl til yL-J jl£3l ^1 J_il .’(Jlia t SJL) y& 4j»aj 

. ol jli- jl yA jl 4. 1 . /? jl Jaa -d J C^tJL .. t4j^wi>»lll i-jlc-ll./dl 




^lJI ojL ji»U 


Ujtul^lUlU-T 

S««u1j^UI 



LA* oLI 


.<oL| oLjKJI <_jl ^.ygj \ijAA* oU jb 


sL~« tijjJl tfrlJ_j>( le-lll te-lJliJl JLj ( jP ( J- 0 j !o^pilo _>P L -^jJb 

.«Jl.,. .ci>-l-li oLal?- 


O) JjA>- 


4 i * 1^ Ow jLJ 4jwL^ Ls_ 4 ol jill jjl./lJ |4»Jb I 


l^.rM jlrtll 


otJ jJUl 

iji iC - J- _ A J ^^ 

oLi-Oa- \j £.-iljill j 

. aLSjJI oLjIxJI j 

ol_(LaJl c^ypL-^a_ll ^ ^ 

. 4-C.h./lll 

oIwLJ. 1 j oUjl^-SsJl 

t-\ -13 ^LJajjl J+-A.X-J 

.pti\. . .^ijJl objlxJl 

t,JJ—ilj 

Ol->^Loaj Ol_al>- 

v'jA: 

1 a f-L^# l<L.j^JLa 1 

ol_ ;LUj- -1» f -1 j_* 

^UajJl jv<X" CAPjO> 

it-L -a _il Ol_aiiiilj Ol_ iUJI 

. j 

cull—>j) A_L.a.t.l 1 

h^jJL^a-3 4 *^ 

•(AJjj 

oULJt J_P ^ 

. Aj^> cJl 

^1 j^—Pj A la .1 Jl c4— Z~a ■._- ll^t-la 

. Aj j-J 1 4j jAJ c AijJj^ 

oL_jj?*j /ol_S’ jA 

aoJLp 

e-L-O^I ^TV4 J_ “j _IUh-LJI 


oL^jkilj oJL*— 

.-ji itia.^ui., li 

LpL^JI oliUJ.1 cI^_p 1 _^JL 

. AoJ 

J»\ lallj t *l-_ -^*sLil 

.iiJjJl 


lil? ial—i l^l ^Jp oLS"^il l_ al .<fflj j toUj-lll ^Ijjl jh*~-\ 

toi^lx!) ^ili ol—jl5Lol ajj-*./? 11 Lj- J-oj ^xJI ip^>» jJ 

j <oj~t>- ojJbJl ol^/uLJ jj—4 *_4pLAjj tLjJU jXiil jl iilijJl oWI^>-1 

(_j 4 _ijJL>- jljp _^l_ jJI tilE i ^Aj tii _^ill O—* d)_^o jl /^Lo'yi 

.oJ—i-l i^^ll I oE 

(Total Exposure JL>^I t y> J -*A\ jljoi p~A£ i_tJl i>r_o ^1* 

Jl_>Jl£ Jo4 iiJu 1$ ,JJ ^ j_JL j t(TEA) yj >^Jl J_^j Assesment) 

j 1^0Li OJJ^o> ol^-J^L! <Ul*Jl A>r ,/Jjl ( Jp e-l^il otljJLi 40>L»- ^ol_/ibJl 


uljJUt—JUljU—4 \-t 
tu^LLII 


^lJI o^LJI >1p 





ijJueoUl/ 


aJI J,l ol ji'jl —i cjL>-L~JI 

.ttLiil J jttZ —j ^ijl 

:iJh)l ioCjill ol^rut 1^-3 jSju ( JjIjaJ 1 j 1 -^-® 

tn*I.A_^ ■ > 1_L ljI-L-c-NI ^ 40 I 

ti. ~^-j i^ijj-Jlj ^jL.^jU Jll* 4 ^^SUI jl t—.>150.1 j\ JjLil (_j olj^tj 

.ti>jhl! 4 joL^ 5 LgJuc^- LCj jl jij^- jf 4Jj>ol jl o y>u\ £-Il> 

L^pIjjL oLulSv^lj JjL ***j ^OJI 

Jajl jl j ^SA 0 wA-J^ J JLpLw_j i(^3L . * £jl ^>") 

oL> jJiiL JiLi^'Vl t- wLpL^j 

jjJlj>- J,[j c4—a_L*-LI j^L-o^l <j <w>L>- toli ^yrjj OJIp ^ J 

.oULJlj oLjISnJI ^gll-tf-j oli>w> jjail 

j *L 2 JI J *'—^ J ol j-Lii <ulL*II j^SLaS/l ^[>- 1 ^ ^1 ^iS/l frLdj 

<J <3j ^jA */.^ * 01 ^3 ^O-O ^^iJl 01 JJJLjj . 0 >-jlill 

JlIp JuJ-i ¥• J'^riJ j jy> IjTj t«du3ij0,l 

jA^-i QuU^-It Lv3_jIj iQwObl j pL-jJlj 4jUwaJI jLOUVl 

. <0 y* 

^\j-j>- oi jwi— hj Jj-^— ll J—>-^j I j^j Ij oU^Ail ^ O^ 4 -^ 

^j_>tj jl ^L_*iaJl ^... laS ^j__&^^3 0 ^JU ro ♦ * 

oL‘jiil L^ vl^vJ ^jJlj 4v-^U !J (*^ f Vl oUU jl Y^iJl j\ 4 V Ll^Vl 
ji 0 yljia ^fuP UL>-1j toJLp- jl iJIS" <j^Svj 4 0 

C-'ljl—f’ CjL^jIII oljtjlj vlU^Jj I .Alt- olt-l^a V 

.isJIp iijj oLutj 

oUjIil jolo <j.iL>j Jit- to^iSwJkl O ' 4 

! t^)Ul Jj jJU ttL»il I t^s>L>- (_j 

tj_ijil tiojJ—>- JlLo t^jcjjJL) iio^il oLLrtf^ll ~ 

.^Jl . . .OiloJl 


T \ 


^_J1 ti)^i: Js\it- 




.51 jib j *.j 


oU J> 


J i*yu i^a^AJ j^c, jjAJI ^ *LJI Jp *> ■ 1~ —1 J *—jb Jj 

CjLi jill oIj'aLla ( j^ol_ s p| jl -L_>-j il iALijb jl o_a oljAiJ ^jsjlnil ^j^laS/l 

aJi_J> ,j*A_bNl jJ_P l j—J>yCJ ^ JjtAJl taL-jJJ *lsd£ La V o (Jl^p- (Jl J-aaJ 
• Ajj^dl aju >-J A>-^ii.1 ^jSlaS/l (_3 *IUI jjJU^LfljJ (oijjill 

( j—C- oJ—J»j oL-Jjlil £_a l4_j^jJ| oJL>- (_}^JjLxJJ (jljil ^IJbAival - I 

.jl ji)}\ (_jLL^— I 

.ol ya (J^d l^j _/>—S ^Jb'LL -'jdj Jl ~ '—■* 

jJliM jl t^<a..L11 jliJl 1 Jlia n^JaJl iji ^Jl ^lip*i»«l J — ->■ 

■ oLjianilj jiya-jjUJlj C-J^r^Jl jja 

.oiljJil »2^1 *-jI ^Jp 3 Jo- 1 — * 

! ^Nl ^^Jp ^ol ' . oI I (JjjJl (_J a^^l>-1(^^JLJI j-sl. ya a ■».. ! .< 

^l^jl '. J.o.>U li o - t^jUalil iuy-JI <U<jI>- toj^PP»il Ajj^OnJI olS"^11 OluJl — i 
ib jkJaA\ v_~JL_b! ^1 jJl tjjpL-aiJl ii jJLJjISGI ti-pLsoJI oUVl toLaJil 
i^l>*JJl t4JLs*a>LSl .il^llj frl^iJl £*I^jL upI*L > -^/I (jalij (_^pJ JLp 

. ^LJI. . a y^i IJf JjL- jil ^LSI 4Pll■ /? ^ <La <jilx>t_Ll Q»L».j ) — A l 

.a.4>.>l..^ jl jJ^ jJI y jl t(jl__^il (_j ^jfriaJl _Up s-lJLiJI oli — (_j 

a J ji jJLj oLj jla ^ <.}jij\\ jl (J^^^ (3 — “?■ 

. u .- S jl Jjl (JJUwl5j 4-5 JlA-I oLS^^ llj 

jl-l_ia ^a djyj t^al^Jl J 4jLdS* JCp 

.^^3^5" ^-^*-£^1 j! *ta^»LvL>-S|l ^lAp^dLwal ^ll]l 

Oji yJaL-il l^aII J _ X P _ia.'."Jl oL5 yj JjI j-~“ ^y 4ia-ill a y%?)l\ — J 

.Ails' oUsL^-l 


^uL^jill jJUa _4 Y-Y 
: filial JjJJI 


YY 




-- : 4~oJlP jS ~~ ' -~ 

oL S jAj $\ j—a jJJjL-SJ jl ^1^11 ^jA < C»«,..d, I Sy>ij^/I 

.w>L1 ^jil ^->LnjSf 1 


,^ji >jJl t3■fl>- tolJuJil — j 

^.-j J_p oJlS li! i^>U- ‘*1_^JJ zJ Ij olilidl - j 
i__JjcJl J_^-1 ^4 iSilij <U>-jl>- £*j!jj ^C-JlS l« lil j\ c^jIjjJIj 

jl toL-alidlj o!-i_»J.l j_jl ^j—4 <ual>- toV^vnj^'ill ^Ijj! ^ 

. ^Jajl CjLLoPj jl c4jUIp^_j C->1 afl-/a,J 

tj l *.4 C(_£^^J! *w«*A>4^Jl cJ^l^LoP J ^^jL» *■■ «. * .4«J 4 W ■ 4 t J? 

ciXj»_Sj .f-LU jl jl j^>*.,<a 11 ^4 <U-Ull -up 4 !^4j 

^L-iijjl ^-4 l j-£ij ^4 ( Jj L J) jljjS/lj oUjjJui! j jl J*j^ 

I 0-X—A J <>jl 4 -JjS/I {jA jliM tjLi 4oJ 

,*j>- ^J-l jl ojiai-l Jl &ySj y^-t 4<jS^1I 

oJL-fc ^-Jaj ^Zj <.!*.>>- cAjaJu>ti! (JjjJl y >l j 4^lJ^fcU*l -Up I i^ilJl 

j—i-l Jj—*Jl J i-jjj^ J Jjpx-^aJl 4->w*jSf1 

viUjL-?J 4 jL^»-JL 1 A—Lali-I jl 4j>-L«Jl 4 —aJ-^jJ 4 Jil 

JL Za Cnj 111 I ( j- 4 J ■ I^Jlp ^aJlII C-'Ij^JI jl jjlAll jj\ ^jA 
J—jTj ^j&\>- Ol-L>-l J A>wJl ^UlLUJ-il jl \ * ^lp 

cL-4 Ip V * ■ — T * ^1 ( m }‘ > ^ > ^^ jaZ~*j <jl jJiij 44 j^J| jlW ^jA 

\&Jja\ j ^-UJl Lp^ \a 4<jI JZa ojj_^ja ^Zj 

colJL>- jJI j i-j^l ^ ^jjljl ^ p^Ul il^lJ 4^|JLJ^I Jl (EPA) 
a^> » ■> ^xJl olyJLjJl jIJl-^I <JJUj ta _S'j 4A—^LuJl ^jS*L-4Vlj ^j-#j|JL-il 

jl oUjJI j\ ol>—jl jJl ^4 ^1 jjL) 4*.,ia i>' t-y>y .Hi ijJUJ5j tjjjjl CjLL oPj 
4~ol>- tjl^ibU oLuJl 4j^vaJI ^f- jJaLixit ^ J^Aj)/I Iwjj^-J 44->iiil JjIj _il 

. ^A.,^11 J jLiwlJI -i~4*|AJl 


(J-'®-'”' i_J^J tA ^> t -. ^ 1 1 ^isL>«i1 ^4 ^J^jl £^Jl I—XxJI — iJ 

tl—4japL-43—4 ^ ^ cl—■ •* t ^-jd I ^I?l_>«_Ll Z-> -■■.4 


rr 


^uJI J?Lp 



J—JI ^ jJJ 1 oL—. ^ £l^l J\ JJ oLi>L 

Jl *Oj_^j jL^aJo jJl i (w rJL>-jJ.I jJ* ^Jp jJpI>JlI cpI Jj>-I 

-L_> Jp ^Jp ^ uLp^^jI^ i(1 ^/L>-wixJU lJL& ) o^ o-<aI1 Lj- Jo- 1 yj 
jL_g_i-U o^LSLJL-dJ 4^... w —1 1 ,Jp jl toULU j ~.JJ a^wJ. 1 oLjl^^SOl y* 

• ^ y»<A*J I 

O^A^JLil ji^-jJl olijJ^ ^JjjI J ? LJj'i/l JUJL^ «/a 11 y*J 

i^jJj-j* .J' -a IJJ 40 LJLUjl jr 45 ! 4 j*Ip oUjJlU 4 jJL^ 4jjLi» 

<^~>\j—# J yy^-\ yP j —*Jl 'j-^S y —a JbJ^ ^jj>J y* <LjLn^ 20-V I 0>L-Jj*XJl f-ljO-i 

O'I _/JUl <Jj>l Jo-j j olj j) la.il J j Jo- toJjjJl jialixil j Jo- jl j£j 

L-Jo-^I J—4 JuJ^ (J^Lju^ .^jLjJI <JP jJ —<j LlT La^P^ 4jtpU/a.ll 

^1 *)t j—Pj ^lj—9^J 4 — ^ L*J\ 4qt -/3 11 ^Jp oLJI jl jllj oL5 ^il ol yj\j olj^ <jl 

^Jj^LxJLs «P L«J 44jjJl l*J> (J/U 4jajl ^Jl jJ jJLl 

* f. 

. jlia^—Jl ^ yPJ c^j-ail jl^i-lj jlgJ»-l (^plJ^lj 44~»w? 

jI-LpI o^LjjJl !L-5 jlp /^o S^_aIJL]| *1 jjtl cp jJu 

.objJlil La j^j ^u>l«/s.ll y* JjJp iiL^I t4iJLi>J.l JjLvj 

5i '-dj 4 ^jp-^LflJl AjJwL« OI jLwwJI ^IjpI 

4—>t_Jj J l^ . oU-j <J J> 4 ^.—^ JjwL->tJ OjJ JwLaj^ 4 /X * Jy>u y y^. 

y ***' ll la Q 1 LiL%^”l ^ ^ «J 1^ 4^^l^^wJL> cP 1 ^L— 1 ***31 

•Ji^U 

TY • * Jl J./i . SjL-^ \ • • • ^_^dl jL ^jJdl o^wLj^. jJi: l^s" 

-O 1 ^' J 5 ” Cr* f'' * * * J' J^J -O'jl Jjl y> (»l y>-jLS 

f-\j-j\ iy>r->\ ^ ® * JJ iiL»j>l tOjjl-S'Jl ASlj 

cJl./jj jjJl><->j .iuLJI oljUJlj ii!UJl j ■JasL^dl i>J^ 1 ! _> Iaa 

Sj JjJ_i-l«—J p Jx»jlJL_j l_l LSJpj iUlLc- 1 i_4aJ’ olyJup JJ 

J_P j iOjJkl—iJl 4_j Jla J jLi-l 4j^]i>- ^ ■ ( Y ) 

■ <jjNljoU.l:..l> J 4-J-tjx. ^ .. " iI jiUll j\ ijl y^~\ jl OLJl jl Ol—jVl 


4*4-Lp CjL *\j£ 


4jJdU^u*am-Y-t 

:3jAldJl 








(T) J j±>r 


LJ» Ip 1^- . - i 1 ovj^LjJi,! 


Lj.Lf' Lj— ^ 'l i. .!• ■ Vi >) 1 

0jj2>Ia]I X* (3 (Jj^ll 

_ 

/(*! sTJj^r* V° 

j^ 1 /^j*rJ_^7“ 0 ^ ® * 

►l>L ^JUJI L/Vl 

^,j4-^ /(jSij7° ! 

k*-* J^/j^ ' 0 * 

jjil ^ t 5 

/(jy J;-* /^ 

Id^- 1 /^r* Jr* /j^ iVA 

(jljl>-) a>U>^V1 jl-j' 

^j^r* s* /f\_rrJj£-7"V° 


^JUJl i;^ jS/1 

A - 0 

s* /^STJj^ ' c 

^>L*» j\\ oLS ^y 

Ojiba * . Y 

OjySi^ ^ * — *. ^ 

4 JL 3 jJ! oLjjJ^l 


* 

.^L^Jl oXJjj aS" j^~J j^laJJ ULi> 


jJ,I iil_jd toiaJbdl ol Jji-I j jaiL. ill <L_ijjVl i J_ i\y J-«J 

L_j- ^yi ..,.11 .'..I I kjbwal 0 -»Jj l^-l jj-jbl I-1 a ^jA li?~jb ^ t jaL—Jl oljlijl 

»_Ll]j_Sj iipl..,fj 11 is! &\ aJLsoNI 4 la .11V1 J.J i^_™Jl jij 4 blip 

.iaJUJl SJLaJlJl obS^blj c jJt i~~i ^Laj j\ ^a i^ball y >_ jJo .Jl 


J_lJjb|j i ^-J J. ‘*y\j O ’■ r> . ,bU bOaXa ) V 4j|^3 bfc.5 jOa>-> jlji>- “dailtf- jj 
^ l^jjb>-j t o-L»_-uNlj iiji>\Jlj obj( c _$jlj tjLixjlJlj ^0,/allj *_Ju*aJlj 

jj^_>*^jwsJl^ si - J _y*s>sj I -Ls^lSl ^jA 0*b^Jsll L^lP J--^ - — » cLss^>- J t^sjlodsl O^lpIsOajl 

Alj Ljj^'i/lj y>ha ^Jlj jjj^5j| J O «£jl Jjlj 


^Ll^Jl ip y y>\aau\ ^^a io^llll 4j*~iaJl jljJij»- i_j OjAlll il^jba J^a JuJjj 
O ljjJJ.1 'jS y y> Lfj tjlia^SM )o jA** I-X-—_i I j I ojJLjj ^'bLjl ^a 

^j-^a—i_$ .Qjj>.J ab 1 —b obj^J-a 4lP ^>Osj Lf^ i ^ swa O ji f-jub l^j\pbb ^a 

4bj,; b £_ >y> j *—a olal y V * £ (JJ j>- (_^l jljJl>- <j (_£j. — ll >w~-ajb]l Jj-n-a 

v_AC-bja_li ^j»Lp jj4_> YAill 4_il^3 .O Ob>lj>- tT jjL>w N v^~-ajb]l biJj (jl Sj 

.ol V jJ,l y>t-> 


Ol—«1^>-J^5wa ^ J 1 j—>- bl_^b>- 4_aJbaJ 1 ^plijJl A^S OJ<Jb 

yv*Ali ol—al^>-^b^ V 0 J—i y b' (jl ^ 1 sAl 1^0 4a-l^^l ^jA ^^11 

^ Y (J,l^_?o j Lj-I Ja_ y~ O-Ou jlj—b>- j| ^1 <.<Lj j>., 1.'I oJ_juj lOj b^Jjajj 

t VA) _^>U O-bljJ .ij JjsJjbl ^jA ^-< OO—aS/l jbp jl ^ <; S^ 1 1 j« ■ 

, ( ha) \ 0 ^JjlLa 







4-JlP oL*l 


& I J) « ** i —iS/1 o s^jj L^aiO ioLj JJ sjjkLaJL oL‘ jJLLl ool 

j IwL&j) cJ^LmJI 1 vji- , L^S' *- A^m^JsLj Ur ^ j I 

a^U*jL-Ij —iixJIi— j jJji-l i j£\j—*)l\ <^JUJl5j ^LJsmJl i j jJ jLlijl oN l>- 

44-J^Jlj J—li-l (J^k j~* 44pl^oU oiky*-Jlj *i/-l ^1 jjS/l Jl iiUil tL$pl^iL 

L/ U L L^w J I_^a y* <Js- JajJ-l Jljjl 01 0~?iJl C~J1 [gZ 

JUJl*J » y ^—a < a a .. . All Ol^uUl ^i>«J J J if-l /I Jl 

AjAj ij—LJ-l j ,_ ^ -00l jLgA-l y^>\y>\ Jl ^jl-fr^l <j tS*}i ^ y* 

v _—-«y 01 | £ _S” .LA 4_JLjLi-l oLJ.1 JL_*j ^ (jJlj ;<0 y&dl ^a \^Vl y» 

k. J 4 <*> *„ .-_A... ] i f^y-i ia^Sfl J ^p*?Lt>*jVl Jl ^J-l ^5 <1* < A LI !■_■ ' ■ ^ ■ *S 1 1 

.^i yJj ^lpjl jiitSn u^i ^ i'/.r * ji j^j 

(J y>-5 (^1 '.(‘LpL-^-i Y £ ) L*£jj o^ *»AJl Y Y 01— y .A\t tjJL<ca 

£_» tOUj oli lb^—* v_x.'Ca 4 _aJ| i £ Jltfrljoil t j» La£/» I^ Y • JlJ^- 

y~j> J l«fT 4 a -i- J1 ^ JjS/l J_P j%j^. i ^Jl 01 J[ i£^5t ^bolJ-l O/0I 

CJ—^1 ou ^ i^Ul LSX II 5^l_a 01OUjlllj oLj>-il 

ij l~—^ <Aji oLj_^- ^ L^ic- ^jrUlj jijj! Jl ^ j 

oNjJl 0JUi5 j 44 J^J| (3Ui>-|j j j .. /aJ l 4_^<1_j»*j 5jL^>^/I 

jL^i-l yi I yh-> (^iL»il ij^-L-0 (J I—ialaijl j Jp ia>-_^J 1^ 

jl 4i_oui it/VI Jl JUOVI Jl ol/VI Jli* 4 ^-LJ-Ij ir Adl 

.0LJ‘Vlj f_pJLU i>^dl oUljJ-l Jl J XJ> 

ii/jj 4^JUi»llj /l- II /rvj JUU^JI o«.X>- ^ •LpL—o^ 

4-jI^JI ^3 44_LvJl Ol—«o^sll^ 4«iolj|^^L-1 ^rjU ^io a^jI ^JL p 

t^Lii*Jl ^J-jP UA_jIj 4j_£!lj JLi^l c-^jLJsj f-I^I c-ilj jl taLi-l 

♦ cjU^ill ^/p o-X^xJl ijioUl^jA- 1 ^ ijjlsll jjp y> dJU^ jwijj 

.(JUa» C4jjL^^I iJloU J.,<7"\\ 'jjlXJ cloU^JJkl _/uU D^Uj ApL-O^ 

^1 41 jLLjuI ApL-j Ur 1 wslS^ j \&jj aJp ® 

. L^l Jj>tl-*/| (JLiU^U 'i/ 4 _ w ->2j ci ^ J 

( Jp JLpU-o Lf jiaJl Jp 1^41JL>il-4il L^ip UjjJI Jj^Ull frlill • 

» lJ^ 1 ^ oU—A j.~^>-\ ( J^aaj aLj j^i I jUIjj! 

.oUj^LII Jii S^k- 



jlJI >1 * 




■ LJlp oU jS — 

*UaC' Oj-5 aj*XpS/Ij JiJl * 

Urj ioljl ol J_~i.1 w ; | l^-ij UU>-! ^J^- ^ t^j^iilJj 

~^ijt 

ol_»^j><jil1j ilj ^jljdl ^L>l <uoLi tiajjjJJ jlji-l ^*-1^x11 • 

j>*j j«LJL!lj iOajS/lj ^y>\j-^i\ jtlxll ,Jp -XpL«j t£j is_/-5vll 
,^<al4~«_llj Aj^jJlil oljliJIj ‘Cs-J^l JP-U<aJ (jj 

^j_iaj (^JUj) *ij_pxi]| £*-yi IfiJ iAA^sjS/l jjp £~U ^A-l * 

4_—«j>tilj 4 _aJl*1Ij 4a .I 3 ~.il objyLaJl_j Qj'!)la>d.l <_j ^.s. U 4 j-L>-SJI 

.(^ jjxJl 

£-jj y l^J iASljjJI jl oLL~»JJ A.1..H.: 11 ^LSI Ui>- • 

.oUdl sIa JST Jp qLj^II 

j— j lI I (_j sUl oJla *-UL)L 4a1xa» 1I »»j j^ai\j (jjjL>*J,l 7 ^. . - S ' oljLwi * 

.ijlil (jjjlj-lj 

2^—*; l~s_j iQjb^JllI ol_^ j1j 3 ^Lx^-I (_j o^aLaJI ol 

.^l^lj jl jS\ J* olj yt- 

4 —s*iA—«J1 J> ^1 . /a il Vjl ^j!)AJl y—*J t(_$^A-l *—9^*Jl (j oUjiJ.11» 

!“LjlxJl «^i-l Qjlli.la.il jjp ^ja wU w kl-.>~ 4(_£jj-I 


(jl ^ 0 0 * 1^* ojl j^-\ i>-jJ il^fi_a 1 A— 1 * jjy £\Juj\ (jl JiC 

/. A • - V * <J-p <J_j-x^j -|*0^ *" J! J^Lil j J^ixl ‘(Jj^dl ji-aJl (>s Jil 

j. < » . ij is-lil jl>«j (jp LjjI^I^L (_£^»-Sn QU.iaJl <uii J^P j 4(_J^j-l »-l^il 

w^jJ—>■ 4jLij»S/l £-j> iub>«...- —I Ij qL-aJ| 0 y£j • 1—f 4->-Uil t _f>-\y *>I 

.^j«^-l olijlJ t^UjJlj a.,<sl^*JI 

jLuj jl iA-Lkll ci_A (j iillp Jii: ^jS/l ^ JLpUai ^1 oUjill wLpIj 

.^twcJI -IlaJp : U“^Ua-^s>l I g.lp (jl-lajj til y 

^ 0 "\ * — 3 jl^_i-| i>-jJ If- ^Jij y J J^a _^LS" ® ' — 1 ® (jljl _U£ 

■ j—■• oLo5 Lj- if-U-l jl->y (J^- e5‘^•OT’ • + (jl 

iiJUl QjVjU-JU liJs ^tj^w^jS/I jjp Q>t^a'J| (j 


rv 




r-r 

'<» n 

4djl> - i 

(Troposphere) 


Alik - u 

(Stratosphere) 




O 2 + hv 
20 2 + 20 


0+0 


20i 


4—oUo^^JI J J_sllajl I*.1 Jl ^^»-lj Sj!_J-l 4a*-ji sjLjj 

l^-lii I jl_/iaJJ <»_^~J'Vl ^a>j i jjSUJl JLls ^2Alay>l l^Jlp jlkjj •jjjjjJ 


yS' 


1^—S' t — Ojt^-1 4 _>-j tI^v« A • 0 * ^Aibj! Jx £ 

.^jla~wjJl AjiJaJI l^-lp jUa ij s yC*. — « yf-j tJjUlj ^.-..0.2.,i 1 Lgi jS- 

UlJ j_Sj C|»j_Juilj jA^siLi SJ^JjT c jv* A * • - A ♦ Oii jl (J! 

ol_2jJ-l j»Ula .<?*V 4_a*t»lj • * Jl Lj- ojl^J-l 4a*-j.i J-aajj SjS/1 

ilal - Up L,- ^ S —jj 1 1 ^yiZ^j ^£jJl j ^ I $ y^-j 

.<uSU*-jJl ^ISUj^H UiJjiSj tiAbaJll jJl.^.SJl oLS^JJ _/JL!l 

a_*j y Lj- oljliJlj *1 ^Al iS y- t^>-jULl s-UaaJI J| Jv» jJlS A • * y Jcs 
J—P J. o .> 2 ._j N bj jUJl Jl — j}\ jljjl ^-J2 2™>- il-b>- 

P %, P P 

.p|jl ol j-upI <^l 

A _A.JaJi ^A oL jJLll »ol jtoIj 43^\_*JI 4jji-l oLlJaJl 0^3 (Jjj^ ya 

tdjL->^-Lo^ <Lj\^J—A L-f- L mA tj<vJl i^' 

■ Jp tS±* y ij 

1 $ • A jS A_> t4—<Ol jJj-l.\j jr\AjJl ^jA Jb-XP ^1 4j ^ptvJl Clj lU l-Jb * J 1 

:j^l 

^ wlJJ-L-Sj yi} J tlJLilJtJI (_5 A^jl^Jl c A,. ^ - ■ 1 1 ^IrLl ~ I 

• <U?“L Jl j A.^.^j^Jlj A-^—Jl J^SIaS/I 

.^'bliJl iJljJ ^ — bP 

i^jlj 2y^j JJLP Aa^L>- IwZblj JUJU aUUL-1 t-liI *U^^Jl oUUll “ _>- 

• JJJIJ Olri oL^' j* j 

ol jjJlJI « j'—^i Uf t t-lj-^-^Jl JcJ jj oIpj j2La j Jj-X—!l ialil Jl I — j 

.JxljU^ J ^AjJI jj*p <b^L>- A-i^-J^jj^UI 


AajJs ~ ^ 

(Misosphere) 

jvlh$Ajj1\ didi - J 
(Thermosphere) 


^UnijtitSVI diub ~J> 

(Exosphere) 


XujkJI uLj^UI £a JoLjuJI t-y 
UUaLiHl j£ ApkjUJI 


yj\ ^JJI JjU 


TA 




- - <lvfrj.fr 

4 —4 W ^_ 'L -Jl LjllI 1 o^lji jii\ y# vL»xp 4^^ — —& 

4-jL^j o y^ _^ cM j^'- 1 \ ^-ojIS I^jj j\ twJjvL^-l 

. 4lJl 

w-J j-t* _1 1 frLl 4 -^L>-j C4jj-\Jlj 4 jApVIj fr!*t^-U jL*J^Jl jJujl — J 

, ^IxioJl j 

o jj-JJl ol'J —43 J] > Ljt v^^AJ jjli-l juaJI IjLj>-I ^ijJl — j 

~.-i ^ —li ^L>Lua ojia—Jl V j 0^ uidlt-ljull ^Jl>- i 4 ^ ^ i > . 1 1 

.UjljjJlil iJlii-!j o-L^-l 

o-i—A J—aUcJJ tjj'i/l JlLi^l 4_P j .a ^j^Jlj {jA 4Jlj 

:<jV' J^>-^ ^Ij ujI l^jjil 

a_jLhsi J_P 4_JJ&! 4_jUJl ol^ jUI JP iLalSLJl oUjjJl aljj»-l - I 

c J_* jj J-Lj£ 1—f j tlAJ—wij aJ_JI u i—Jj iL_A ia—lajxil olpj^ r - 11 

(_jt ^a k—1 J 1 ^lIoJJ 4jLiS\JI (J jJui-lj 4—-Uil , pljJl ^1 J\i\ £A tolyotJl 
^oLa2—J *—AI P 0 ) ■ >. " .. . t o 4.4 Ip 4d .,*3 i j . 4jaJ (j jJ 4-Uo jLl 

. 4ULu j 4-»>i-P jtfl ^a 4 jJP Laj lOjJuJl 

oUS^Ldl ob oU_^ilj ^p ^*>UaNlj ^ ...1 - > _ > 

oLJU-Jl Li_j—-cj ^ j_Uj oLjj-Lil j-l jju i La 4_^L>- t<ulJl ol^jLJi j 

,<LiL>d.l 

Olj-UJl olij liaL«Jl 'Nlj <UtiU.o 11 Ol■.. 1 >- JL4P (^| a^>JJ| — _>- 

1—oljl jii\ killi JS' (j (jV c4,.ff»niH 4^»X*Jl 

.-oJl o^- Id f ^ 

<- jw a .,-, ^?-> idkl L^jI., ^ p i ^j—a (jj-^Li (jl t4jjLLw^oVI j 4JjJ| jUJJI — J) 

(Jt — *~^\j oLaL*-—Jl ^Jb -0 y_ 1^ J J la J- i-l (^j-5j a^ LuJlj 

,iaj*)Lll 0 *>Lj_IjixJ| 

jLS' j| lObj-^Jl ^1 Jiilj 14-iljilj Jb-iblil (J oaUl iJjLLJkl iaLuJI 0 jf-S — _a 

.UjN dUi 


. Ap^ad>aU JLil^xJl ^j-a ^ J -Up 4^al_wJl 4ja_Ujkl aipl jA — ^ 




- — qU £ 

olA—A — c—(j^iaJl ~~ j 

a^lajS \j *w»-,. iaJ l Jjl^_o_l_! ^ g a \ 14.t.^ i 

(_5 j Jj*-J_J A_*^l»- _.^Ib ( J__«_ldl A_*Jlilj oU^'l Pj jJjiaj ~ ^ 

oljljill 3Lj£l 1 $^pLsi^>-I 

£-1 jl £-a lA J L > 1 L Ota oLl$U a^ jj_IIj A jlSCil oliaJL-Jl *-l_lap[ — )o 

i a —1 L_a^aIj ajJi>tLtj a*pI^J| a j ^.. J ! 

.UkJuijJ Jaiiitil jl <LojliJl C-'lf'jy^tll oljU 


{j~a -^-i-^ Iti! v -—'-^ aLJJj 4—ajUJI ijy\a£-\ qUojI 

a^J^il JJJjS’j toLjLSCll jj a L*_^pj oUl j^~\j oLjLJI 

liJLJl tiLls j>^i I tjjjllil I Lo |jj ii_j^jjiJI 


(l.) L y>\ jAiML ijgil ‘L—j 

('/.) cr i a~J 

4^P 

W. o 

Y 

oL'LJl 

yyly 

Y.V 

4(^1 

u 


oL‘U _/Jl 

Y VA 

> Y. t 

I_ a>-l_y_jJl 

n.r 

V.Y 

CaLjH “AJ( 

^ - .V 


Jjr^ 1 

rt.-i 

U.V 

oL-UJl 


«^yjl >li 


r. 





— <uJip - — — 

P L- ^j— ^-lll^ <•<lj 1^ ^I^jS/1 ^jA IJjJlP oLJj ^ 

t^yJZS- -l_ij coU iC'.i..l lj ii_/Jl tOltjLfiS/l l£jLJI ^jA .•< »La ~ ) 
t5_j y^l\j t-lj—<U l j~a L-^-JI ^J^s_j ^jJl ci—ijjJt oLjjl^Jlj tul_jjj^ji,l 
• jjLa* ^y> «_,-vPj 4 ( ^pljjJlj |^x-s^ajl *—j 

(3 sS/i lsaP' <wix^ ^i^pi l^* ‘ *w* 

.^^Jdi 

{_ £j-X£j c^_lt... <L_aX*»o jl jl CjUIjp- j_j pi ‘ ^ *w* - -^ 

.Lf- <Ja_>tll ^jj^^aJJ ULU ^<uix>«il ol*jiil (^P 

‘^Ul ^>jJl ^P UfcJjJ^- ^iJlj tjiUijil ( j^a JjJlP oU .1 

oLpU _>iVl 4jl_ jJI i<^-0—^\ 4jLll*S/l 4 1 1 J-o-lJ IS-;*--]? J^La« - \ 

4—>JrS\ ^J_S”Ij oL*j- tjLiL»S/l ?u> aJojL-JI iolJLSI oljUJl t4^ix>iil 

, jj^%^o]\j 

oLiLt t^lj-iSfl {j-j» a_voNI oLALiiil J^JL,J \^>,.^.)\ Oj^aJl jjl./a a - i^i 

;o LaJL- 1 ~ L 1 4jJL>* 1| iiLJull *->j-a a_*Jl jij-AI 40 LJIj-J-I *-l toUlj-J-l 

. j^Jl . . . Sj yijl 4^ L » . a -' > wJ I 4^^-ijl.ill 

tL^pl jj[j oLjjI^^JI t^JLaJ.1 oLjDJi J.oJLJ :^pL*aJI j^aJl jjLa* - _^- 
.^li... toijliJi tijjiS/i 

LjUj tOlJ—~J>I t a Ju> ^'yi ol_~* J.O.JL.Jj l^j—pljjJ) O j *a .11 j^U, o-a — j 

. ^)l.. .tijJ\j 1 

ol : U-P ,j ^Lk^SlI I bs_ 1 j-*~ i.*.H ,<C'a:.. t i ,aj Wa. ]l ^_a j■>! ^ i' — & 

.j^l — o jj~a> jJjiJlj ^1 * i 1 

4_j jjiil tj»ljjc_vaVl (■ t^_JjJ.I ti_»pljjJl :S_al^*ll oIjl-JI l y^> jjLall - j 

.^]i...tOL>Jj-iilj 

.^Jl...4jyjLjl «-Ua>-S/l lO^-jJl 4 JiJl tJjlJtJl jl^llj OUS" J>\~ j 





•UlijO-T 

:414IuUxm2j\-T 


:dUl< uLjjL* jJLu 4 T-t 






alaL fl . l> al 1 4 J—wUlj jl ^l'l J_r —j J o _p —^Jl (_}j^_aJ| j-1 i-l ata^Ul — ^ 

.^JL .. iJj __iJl <w?l>- iHjIUJI j 

. a.L/aH jl ilSLJl al- ioLLLIIj iiil>Jkl oLaLkll ^j>«JI JisJl - Ja 

^,—a 4_Jl>- 4 4 iLkj oLi! OjJ J~Z>} jL^I aj J& 4^JuJl Jlla 

j ^ . ~ ... l l J l 4.^a>lj _ _ _ ~H ^y* JLjj ^ J 4a_aaJ-La?j ioli jJlII 

'(J^/l al y>-\{ ■>!_^Nl wJLliJj 4jLx>- v yi ^j~-^- 

UUIJ alii jiS"I <jl Jj>-J 4Ajiil>iil £~lllJI ^jA j\ ^iall ol~a ^IjJrJUal J-yja-i — I 

.alaJ. 1 jJ^aJl ol*a 4 A-aasia^-J 1 oIJlL aJjliLa 

. k_ IJ51 l$Jl*^ If ‘alii JJ Q^la'ill ^/am ijUi>l — a-i 

4 _^jI ^y3j-i pj 4oUil <Uiljj i ijl>cXjl y» JbwLP alIjj^l — _>■ 

j ^^^-Jlj 1 — 1 j -—U ^JUuaJlj ^^-JilJl aLLla .ll-baNl l^aalj J^-l {j* ji^l Jp 

. Jjii-I 

4-a*a>-IJ,l £- a •>!4j>r ./ 2 j 

• 1 ,Jp 

a 4fil—aJkJ ala Ij) .3 —i ^-A^_P ^1 ^-1 -v— 1 4l«jj ^ <_jS/I kjJlJl kJtAa*- —* 

4 A»i jjL| oLLi ^»l_LpxXva'y J...,? aT.il aaL-a-xll olojJlj jLi-l j IfcjjL^aa 

Ji la a—— 4 Jij l&j3*ai- 4oLil j^a alaljL»»a ^a\j 2 >-\ jl<J Jp JaaaJI A~l 

<Jl_aJ| j_J-Nl oJ-f- |»Jj>tTU- i jL^J 4 iJ1jLj jJaaj 4 _jIJ— i j^-a l_j- l)_^ai 

4l_Jl>- ll l^jia Jjlf ^>XJ (_|^-J 4 1 ^j>*— l y j Jj»-i ( j^ jl>t?“'yij 

,L*jwi oLil Jjl^J 

cJjLdlJi^al^J oLAl U’-a ^45Olil^>- O-b-j LaiI la jj J - j 

lajji_p J_-aPjj Ck—J^i—U ialxjl ol-b>-jJl (Jl 4aL^C-Nl ^lll A-^> 1 >- 

4(l_* V ^aa \r«* ^ p\ Jl aiJWl j>!l ialf 

4 4 ^ yllJl ala aJ^xj O^^tJ ' . x? 1) ^3 y^aJl tJljlJUaA IS 

Ol*iU~J,l (J clil (_J y*~A J-aJsJl ^a k_a- 3 >lj^j| aLa I^-jlj kjJJj^ 

(J—*4^ tL ^\yij ol_~aJJ k_j J.A \ I k^Jjlj^l I \f- 1/-1 y^~A 2j>-J £A 4 .LI 3 JIJ 

.eUil Jl J .a3j oI daljXa Jp Vj aa-lu ^jljJLiI 


jLdl a Liu uLdlfcC V- V 
:UmjG 


jlji ^jui rr 




: Cabal £ — ■ ^ ■ ~ 

ja ^_a el_dl i-jL?- J_c- J_jdUl j > ^ - d Jl^ did JjjJ J (—jj jdl JdL>- — j 
^.ip jl ap-J.aJl oLdl ^Jt>0O~j dl ajjlpiJl Jl^J-l (1)1 Jli -id jj Jj tOjdJI 
J>j ta_djjla olJ-Ljj OOjIj dldd> J JtjJ-l 4 ldj jl_^<OOal ijl ii?-J il tAd^la. H 
oo—* j5jjI dl daO~>- la d|j . djiJaj _/p jl ad-l^a? ^jp a da Jodooal Jl A? 

jld alp t^J»J,a*yi e-ip jl taldl ad-d^a J JpoJI ^»JP £a t^jlja'lH aadp Jl 
lOoL~«J-l t Jl^_^ajl ^jjs\y> l djj-b>- JUP ‘UjsU-j iolJd~*ll £jl y> 

J-dl£ _p*J Jpj tLjlAilj 1JjUVlj :>_J1 Jl aidd1t Jd>Jajlj Ju£Jl ooldpl 

.GUioUJJ 


tiJldL-jl OJlJ. 1 Jl odd I JaJ- CaljdaJl ,jJl Jp J.a » ll J tcpjJ-l frivol £0 — 7 -^ 
U'.—i'^- a J—•4-^oJj 4 Jla jjd dr 4 J^l J| Oljdjjl JljdJ J-Pj td~P- 

apJiJl cLil aildj JO Jp J_»-*Jlj tooljdjjl “djs ^~4 ju £a tedll ^y> oliJld-I 
.p JobaVl jl 1— 1 jJJ t-lj~a tL^olodoo-l £^->«JLT ^-a oljVl dy *ddl-*llj 

o Us l Vl JjLJsj ^Jd ^1 oLdl dJUa dp toddaj oldl JaJ- tJda Jd 

jLaj Jl *U J»li la Ojv ajl ddta Jp ^lj ^dVl td«ol>- jP |J t 1 g t! il 5 a ^j*)\JI Jpa-taJI 
li lids j taldl aiUio j> JpVI dJJ.} J jJj jl dJUl jjfP.a 11 dp ta-Lp- oljJap^ ^ 

J_i cl—aJJ dxd3 ! tddojJl l^pdol ^jdl t_JL-S/l JU a l pJ Jj t JlO did 

<OjU 4 S_-oVl 0Q*>1 ~Jl. alb Ld_jlj tA_jjJiJLi aliada OU>t~>pi ^Jl ^jljJldJ Udal 

<*..<?, 1-iodlj -,/a ll JjLdl a-Lo tdLJ,> i^~>-1_-pj t^j^c^jl ^aJl ool-b -j 


al—ji-l d^dil aj tlji l.-. l a } J LjIp 1 ^a! a a d a. 1 1 ^aP a-d*a^/l J j-*& ^wglj taJ>^d-l 

^1 , I j ^^■. — - ^ U ^•1 eld LUjP J 4 ^>»r ,11 (JlJUp Ldl>-V i (jl C O j*}\ 

U-^J IjULdl J>bj ,J>l^aVl ^ ^V-dlj dUJI j^aMl dr 4 ^r^l (*UJI 

j aJI Jp a.a,.../j) Jj tOa-Lai did La dp ta^»*^dl jj^da ^a ^s~-j .^^ati-l dfa 

jl 1 ^yp j—a jlj L^dJlp- Jl . ln.,n~ ^Sa- ^-j JJ ajl Jj t ^Jl Jl 1 —jUL*J| ^jA 

drd—^—11 Jl—>" j d| J—j _^*-ll ^lldJl j^p I Jalj Jil j tt^ali*JI JaL-j i_5-^i >* lp| 

ddJ 0_dj t^L_*Jl Jl J-d» djl^r— 4 jl “j— 4 IfJJ tlj^la l ^ J>OOa VL d JA Jd V I 

^Ja a_jl5La| dl_ *^Vl J-P- ^j~i ^ ^-~vtf>lj tdaddl ajUaJl j ^j-^dLLl J.v^.«l y_aSfl 

Jl—jdl aLdl JodOOalj taiUdJl ^LJL L^j-“>Lp jl L^jI^O>-I jl L J’Ij^^l viaj_b»- 

.oUJdl 


rr 


joJIoJJl* 




= P lJL'I -- 

i tLX\Q$&jlhA t-Y 


oLulSJi jl oLJl j! 01 I jl 0L-._ i^U f\ j. ojUu» aJ jJi.1 aUil 

JLiu t3 j\ \a'i-\ 1j^S/Li iiLiP^fl <J > ij i j>-j 01 ^ 4<u5lil frL>-Sllj 


.L_ y rO— «j-iil _jlU~Jl U j - I 

. JL^^I *}L>x—iJl Uj^j - i —j 

.,^lj ,j oUJLl b^Vl Uj& - _^ 

•tijS>1 ;l*JL|j -LSUlj JS3l V 4JI Uj^U - 3 

.1 j£i\ jA I_^J j£i\ \jJ&j _ _ -.- ' —_a 

(J[ j— m»j ial ■ » .l. l mLjjUI jjLsiSjo k_«JLy^ UjSOJI "jA ^1 \y^\ a-L» ( Ja t jJ jJ 

^—*3 L *13 • *** * " CjUJLiJ.1 ^jA 4-mjIs^- 4jil^rll alJLiJU ioU.1 oUtia—LI 

ijft l f , 1 1 i—a—J 1 a y*jA l$JI J., <a 1 Ur -Loa—»- i ^ ca-LLI ^ a - * 1-^11 ■ m^ ~ 3 ^I 

<Jt>L>- ,j-« jliJU jl 4«Ll] jl ^UJaJl £* ^JjLj'VU Lai tilySlI (Jl JitiM 01 (JL? iL^lc- 

j\ tl_A j»-I..,.wJU jl ol II oj-ft ^l-U»«JL-*0 (■]j*a 4kJjJj>-j 01 £3 jJ-1 jl JLiiO 

. Lj- aj 1-Mall ololSUl j iJl^Sjl (JjLj 

cU^ji _yji oLsIjj>»^mLi f-iii j ioijui oLmS' ^y> j^i ^*3 

^ C^U.1 «-L->-S , l j oU£ *Ul jj jtte IJ OJJi oi» 

tljJLtf- .^ljj*JLwJ N j AptjIj oli ../al! SoL—<k_L5 ^00 O-J-Xi- 

40LULxJj tUftjLa J-^Cj AiLiil ijjl_^>«jl (j I— Aj\ l-L* 

li^j .,t-.i-al j\ a>-^L*JJ a^-\aa> L^-Lx^ Ur ^tuUI ja^-\ j oULOl ULaj 

jl cIjLi jlil a LaLf UftjJU»“ (Jl 4iJUi 0U taLil aJUb aJ-L*-o jjp Ji>.x.lI *3 

. c-jIj -J.I iol j\ —~—11 tcjLi—~a ^Ai\ iijjl— SjA JLju i.l ajUJI 4-j l-o—^il oUS* ^11 

jL^j A tjyjjCL-Slj C^LiLJtj jy. J-pL-o JLJL j 

Jlju l$JJ> ^aJL>tlJI plj 'bl Olj toL«JJ 3 _lJ-I aJ-U«1I t jli j ^j'J-ll ^y> OJUU ^OjjlUl 
y, AiS' (J^ 1 Lm3jIj 4^jgl ^ . ^ jl ^jA (2/^1 ^^3 ^"_^lll (3 Ifjlllu aJ-UJ-I 

»— a— - a £- £—a 4Ajj ^ . Ax JI 005^11 jUf ^y> Lj- Ls a-L^sjl ( J^- -le-L»j Ur ^^la...II j^S 
(j aJUUJlI JUy UjjUlj Ur^ Cr" < ^ c ' <S3^~ L« ySy 

oJ—& ^|ju>»i_vj| ^J_e- Aiaj>“t>Ua £-»3 colSUJl ( _JaLil a-LxJl Ajjt jA^a]\ l _JsUil 




S-j^ou/ 


jl 4 _Laj Jlj—j’ *V 1 ^-jj ^1 -4—^IjjJl (J\ c -f-l (_j “Ljl_^waJI ^il^ll 

.SjLai CjLS” y> 

>JiJJL) Lj-U tfrlll ^y> k_i>-l ij oLalii-lj oU'.'.ll.L Ojlill 

_i C —£- 4__vsl>- lOL la.<^ jl jL>u t4_»jLll j^-ll~3Vl ^y> 4Jt*alj ol>-L^a ^laju 

/« -*l jJI jlJLlj j[ I tiJJj (jjjJLa- (.4jy>t~}\ oljLjJJj ^ijjJlj 

J_ 'S’ 4j j* & <_)j ilJjJdl O j)L5w_« Jj^j Lf tojwiij oj_bi <Li»j ol 

.L$l« 

:iJUI jlJ s -.-:> JjJJl 

tOa'V^—>x^Jl . JLJLa taab-iJp- <j j .,o. p a^jLao—S' 0- | L-*5'^» lS^^j 1 

Oj—»j eLLl j»^.-i j ._—-jLi yQj toLil 3 oLijJLil <d^- toL^bfCJI 

,kjjPrL^\ j j .l a llj oLul^Jl Lfc j\Pj t.iij^'Vl 

sjjil t^*®l— j^\ ^yj> ij^l—oil La a . t ,a| 3^ oj-JJLa vIjIj Qjl^l> wU*** a — (—J 

>-l ^L>Lj Jl litiji .iJlit Ls^jI jja .j j~ol^)l 

t®lll L a .a Ojl J^~ 4>-jJ ojllj 3 x_~.^S" COjLaStil w'l juU! Li s_ ■ - ...' J 

‘3^Vl £A jljjVl Jl J*sJ ^ cl*. vJlJLJl 0*—Sj'Vl ,>• 

3 ^—, b Lf ^Li t*L^J J t4a^-u*Vl 3 (^jJllII JJP 4^?l>- 

.jl3'VI uJ-iJ oLli>^p»Jlj |»ljj*Vl 

"(jj'Vl tiJjJLJl oL«lii-l jl oUllL Ojlill 4ptjl£l 

\1j i.^a.5' (jj ^ ol VI A.c-li-dll qj t,jlar..!, 1 “ I 

• t^J^ixJl J ajj>-^ll <U^-I CjLjI^JL j-^2j tCJLa 4JliSLaj o y-S 

L_A y£> j \j ^>-l>-jJl '— i y^ D . \ I 4^>lil — 

4—J.Lwll jl —.^Ul <J^J«Jl J ^^>wdl pll ^jLi>lrVl 4J JJU 1^*?- 

.ULkJI 

o y* ^fi (jl Li j£j t4.j aa . J l olj^iil ^lJLitlv<i — 

^il 1 j~-..i L^5LJl L)J t4.Ja> 4 ..L<>-kJ1 oJLa ol 'Vl t^LlI (_j jLjiJl aJL^w 

4—J^>*Jl oLjjLSOl (31 —>-l (3| L^-^3i Lf toUl 3 (—jlJJl _ - ^ J*V I jjA o 

.JaiJJ 40 -Lw> 3^"^ 


V« J^IjuJI 0-T 

; Ji>^ 


r« 


«/sJl 





4^~L*^a JJ*P ^l>fcjJl ^45^- -iS L^/\j>Ul ^IJ^>tJU^ 1 (1)1 

LfLy ^j *J La^JL -a j Jj^JI .JJiptij L^CJI ^j-aJ ^iij-LU ( *j \^il Li jJl£ <j^J 

.j|j-iVl ^jl! iioU ^ ijjSli iiM > iyl- jii juij jii oi^- ji 

.L^oj-^x?- /^a -Ljj l Jp Jj lijjUJ jl j~J\ (_gl ^j .. . a T V l^l 

xj °\_>*- ^Lsl LA*ujJj OLs coLp 4jL^2j w'LjJlLIj 

L^a3J_j 4-jll? ^iaJ ‘L^UI *^]sl jJLLSj toLJJ l^via>- Ij jll OOi 4(_£^>-SM <Jj-bll 
‘Sjj_Lx? : - il5w_ll |j_ij tJa_>«ll jl jjiJI £-li ^yisju Ji L^\>_ji\j ^1j-«'!i l l 

4_jjJj»- .m 1 ^.Sj 44_>jjJlj 4j4JL_ll jl_^il y* objlll oJu& Oj 15 l,ij Oab*- 

.Liy! Jjj ij=>\ jJ: 

ijLla ,^ r 4»l^i'Sfl (J-S~!j colli ^Ja_^l OjJu d^jlj jlIjJl ir* c ^ a Ju>«lJlj 

tjLLLj'^l .JlO ajL^^II *_w oL-/jjuiJl ^p ojI^»-Ij tU^o^1 £jVI tL—ijl^JUl 

ojb^a <;ilj ol—dL>iil j! kii-Jj a~h.,^ 3 Jl j! jj^l\j c^jJl jA3j 

5j^lii-l ob 4 JLJ-UI oUjISUI oj_» ^-o-iJ ob jsLxjjI ljiL> -. a\*/a > 4j^vi*Jlj 
. _jl jtgJL-1 ^1 4-bljb-l J%S* bk y& J *-4 40l—4^1 ^J.p 

.« <-1 ll j ^i-Ub obliJl ^t^waJl 1 ( J03lj 

(jl ^Ijb^^l £-_4 44-jl^bJL oJLjM 4.1a».tj| |,_J (jjLii-l 4_^biij jA^~ 1 jjj tjfTJlj! 

J—*J ^.[nil J^bSCll (_}I^S” tijoLil (J t__ Jj N 

oJ_!^ll 4 _jj 1 4jUaJb ! ^4j tOjblA^j^/L frl 

oliL— 4 '^lj ol—il>J>l jijXJj ojL_p| ^4 cliiJiS' 4 <-L>-bJ jjj jUOl 

iJ-L/j oLilp^-j ol>tbu aAp (_£jb£ 

IjjNl <u_«ia*!>bl oUjill J»-*I jj AJ 

(J,l oULJlj olj j~J^~\j jlfbil tiaL^ L^n^-j L^pIjjL> oIj— ll • 

.obij^lj jl^3^1 

. L^pl^jL) ., " j 1 A -w I 1 j 0 J. ^ . m M VI ® 

.OaIjNI y\j oLUJU (Jasbi-I jl_jil • 

.^ j-olSUl 4^45 'lmJ* ^11 4,^-jjJI 4 L all I (jjL*il • 

. (j j^3 4 4 ^ J jJ Lj jlS”) OjIOj- jJbi I ® 



Jjt ± jM\ >u 




— LaIpluL-I == — ~ — 

J LP jl i^Jljljl^J^l ^I.X>tX**>^/ 1 JJ*P 4-^L>- td-ilj ^a^ll ® 

‘O^l l^JlP Ujli>- 5 _Laj tJljlil—L jJJ^Jl -Up jl tujljyJi^-lj < *-<3-^l J lll ^j 

:aJLJI fJ^jl ^Jp ^J-<» " Uj aL^k-LJ UaU>^ (_£-Ul Ua^Ul ul^ uJJ-u^j 

iw~» j UIp_j t(_j!Jdl ki>»jlJl iOjJJl j *—■*'-b“ i_£JJl J a I I <UjJLJI o 

.^JJIolIjill 


t<j.}L_*il J_p aJIj^-N lal—- j^_Ssj I—« LJIp (_$-i-ilj c^La - ^UI oJUl o 
, L«Jup 4^1^- JS'bdl ^ 1 j! j->-| ..ol-\-~ilj 

jJI 4j1^x>-I j up O 

d J^J-S) i jJ? I^a^L-* 4 j 1—<j <Li jJllJl IJLA Sj^ia^j 

Jl oV>Jl t^jLijJI x£Jl 0 L 4 JI t jut^l jLi <5^ oV; 




o.A_Jul i J^_j jjJLaJl 4—*J j^j^vj 

.(*•111 ^ ^jJl 4~....j ^oLL>«jl ijjjJ! 

ce-lil jl—jjl Jl oUJLJJ Jlij'yi (_5J» 

.frj-PjJlj *ul*Jl A3LLajJt J J Jj>tl~*' V )[l ^111 *-lil * 1 ^,-i • 

.0^-ILil -U^lll J<_j 11 J-a ol~fr /jfr ^'..^ll ^Jill JjL>w-al • 

. JSS/IJ ^1 J oa^LJil jljS/1 J^-4 • 

^-ji. ^L* j* jj\£X~> Ij*—%>-1$Jl^ .p oj^ js& (^14j^Jl«JI «Lll • 

.IjSL Jl 

^la .Al Jl JvaJ laJJP tfrill (j jj V <UjjJI ol ^aa\\j ol«liM 

* 4_*^» iaix_3^j frill ^la —** ^_la»j l^li frill iiliSUl J Jjl IjA4A_jlll 
4A-a>«la v< o — >*iJl aLlI /« « oLJl>«ju-J>I UlL3- oj_^JI jj jm ^>SsJj c oL wL?v.....fr 

J 3 L 3 & o^JAj'V I ^jLjJ Jl J-A. frljjli 4 jL1? IjjSsa lj^ ^yi*jj 

frj-Ijll ^|_aI^-«JI j^S t^ H>^. - a 4jla ^1 ^aj /^>a 


sw~—S' jlll t^jl_>i-JI l a w ., ^> —II J^Ul tAjli^jl .(_]lJLa c J jj *—Jl 11 a l j i a \" 


rv 


.^Jl... t, ,jLa5vJI 




U^luJl^ijliM l-O-T 
: AjjJuJI JbuLilb 






oLj&l^lj j—j\ j>- tc-lil j ^>JL! ojll4^*~JaJl J*l j*}\ — 

. 4JL.J <JLj\ jJ J^ll ^jA Lfc^%P^ oJuJ* 4<bj^wJl jLjlJI 

L*l ^jA /. ^ * Jl^>- ^Lu J-iJl £^J1 Cj* 

f ^L ci '■-"^ J Tj Lf J iOjjJl jJ- 4 /. ^ ^ Jl <^jJ| 0 jjfc J^Ol$ 

. o^jlkdl ^l^il <U^J ^ Ub jl 


s^.twl I Jl 1 Jp JpL**j 4>wQ-Xi»^ J j> jJI J^jo — _>- 

JwjJ ,j LjTj t^UpLwaJl Olalid 1 (,<j JL?M !<JUu tj>xJi oL*« J 

t^Ls^j tj) 4—Lii o^L*» J_p Jjj^-Jl U iOjUl 

.4jiia^i1 Oi_Lj- Jp 4...QwJlj j^yi. 

JJ 4^_j J l«lt JL> Jp iS* j>~j ^IjjJI J- < >“* J “ ^ 

j ^-4jJl <wjJp 1 ^ 1 ,*.£j LiLaj Lc tA-LUii J ojjl>*ll 

. iLji? ol J^A j ^Jjjl 

Jp j .^Is * -X3 AaAj^4 1^ L>ijIa ^>»Jl j 15 IJ —A 

Jjj i 1 ^.«.-a L?J 4^.*.»■-*) J5L- 

. J—^^1 Ojllll <J^^° ^jP CjI j^a j-L^Jl oiXa wLa-jJ 


^lj-j>-S/l J _)oj t^jUaX j jl w—J jJu LfyaO ^LflJl JJ OUj>x^v 1I dj-/?J ~' j 

4.j.l.^i -j N1 ^lj_Llj ol— kS"^ 11 0L-f^^ tjLS-H l *jA ol jS JJ J j^czS aJl^JI 

lI-»I jL-Jlil l ^ 1 •C- <j| \ ^y°j .J I Jp jij 

J^—<w-l JJ (Jj-jjd ow\-.»s.. S 'S/1 j} —i 1 ^JLaj JI jl 41 -Uaj jJs^si 

^jji. iVl j_>»Jl J CjI jPJI oJ_* 4 ...._> ji ^Jl C->Jij .^Lill ^Jaj «jj 

ol—« J cjIj_^J1 0 J_#i cS~~0jj t«-lil ( j» jil / 0 L 0 Ij>«JL« ^ * J| (J—^ 

4_iJaJl vlU_^ J-yO ; _Gj (. ^ ^ A A Y * iil^S J| Ur la:ll?^l 

T-'^^'J!^ 


ijL-aJI \SLj\j-5 J-j e- C_;j^"l ^J-Jl^»wJt J JjjJ-l ^liijlj IJlA 

P 4— ^lj ^Jl oJlA ol jCS r \ 1^0 ^l^-l J 4 " . Jpl 

.j^% Jl ^^<3 ^p J jwJl frbjl cO*Aill!l oliL^ 1 ^yu 


4_Jli J pi—LI 1 j_Jfc PLaj| 00«3 ^4-U.L JaJJ-L JjjJI J-| r^t- ^U.1 J-^» — j 

0 0>P 0—i 4jL>kS" ol 1^ ^Jjj'fll fliU 4.w^j Jp 4j1 j^>-')I «-lil 1 Ojjij 

.^j ^^zJl CjLXpP tf-Oj <»lj-l J ^ .w j I JOp 

- JL-JI JU! >lit 




ol—'l j5" 


^Lo-S^llJ t ^«..la.ll JUI * 

£-1 j—?)l\ 'Lij aJLIIaJIj AijjJl oLj^J-I jAt * 

^il ^y> 

tjj_i^Jl :4_Ab>iil olj—$ial! toLAi i**>^ ol^-^aJ j ^iaJl • 

.4«jIA! 4 ^yb Aa* 4^/I t^voljjA^A 

.kJl5 oi_^l aIAI • 

• 4jL*iAjl cZaLjI^JI^ 4-dJl^Jl A—-«—4 jAl LA>- j* ® 

^j—a ^alivXJl J_*j 1 —'j-^_U aA-L*a>j oAj 4jL] aj eLil ajj ^JJJJLij 

.iitAp-j aajjJI oL5l5>Jlj pJl^A-lj ^l^A)Ij (j^LAlj 

.'ij^lll oLJJ ojl^Al ob ( J^«I jaJI 

.^jjt J! >■—^jA JJjSj ap^ p-JI oLj telAl jj ^a ap• 

^3 A—ajU»- ‘^p^JLi! *• oljAU AajILo t*-lil j a_~J|AJ| i yj>t~Sj')li jtjjSA • 

• Lj\5AJl ^y’r3 

. j] JJjxAl oLJu>P AP j^i • 

,io^>-jil .i(ia1lj olijlllj iwJilyJI (_j ^pJcJl • 

:aJU 1 p5l ji ^*>Ul Jl ,gj ayil objl^l 

, ^.... 1 1 A-g^Ldil — I 

.JwL. a^jLaJI —tp 
.*■1 AajUJI — —jj- 

iiJUIoty^l J^iiJ 
• Aj^alaJI 4^a*-^JIAI oLA^il — I 

■ Aj j .,A1 «JI j _^ill CjLS' ^a — 

. Ajj .,AI aJI ^»i J./JaII O^-A y> ~ -j»- 

.aJlP Aj^I>iil OLS"jilj — J 





Xhdjuj AAtU«3t> *\ —T 
:«UL1 


: aUU u| 1 j V-T 






.4*Ap 4jI j ^ 

.iJj^Jl j^Uail ^jA cjIj^jjIS'j j J— Al j JUtii — j 

-L-aU. JJAj jl ^ ^ »jCj jl _^aaj jl tC jL o . j ^S' oy^L>Jj CjUS'“ j 

.e-l^-U ob»l«x>tz-^l ^I ^Jp Jjy* <J,LJIjj ^*Ul j 

! ^<~JI 4^:UJi o JcA J 5^Jflii-lj 4 ^ g ,11 oLS jl.\ ^y*J 

* 

,^j~olS3l • 

. jj^S • 

.£xJl... jJjIjJj! t^jjJJl t^jjJl c^jj-Xll tOOO !olJ-~ll • 

. jiS * 

•f JJ*JJ^ • 

oJLJfc ^j^o^-3 t4«jL^Q-^sJI OjL_P^^P xil ^Jp ^—iS-sWalil ^_i Lfl i^j^ 

!j,Ul _pxjJl (Jp i^ui 

‘uistfjj^ ‘■ObjjiS’ tjjj-Ol <_5^ : ojiJ^Jj-^ Jjj^^ ■ \ 

^ jl — <-u?.jyjjyJS ij^L'l^jj^iS" <. < y_y~>jjjJ£ 

<,^jjy^j j j^!5"bu& »1 i o \aL^jJu I <.^Sjjjjj\S 

-»101 jj^\S l^j^Ij^j jjjiS 

c Jj-j-ijjjiS” t<J^_i_3j j_j-LS" (_^^1_>-I J^>-JL_ij . JoL p . Y 

• ^ J y-?J or- 0 ^' 


4-^JLp oL^I jS 


t * 


lJ iJi J>\jt 




oLI J 


- Ljl> 1 jjj-AS— ^ ^^[>-\ jJJjI jjj^ 'Zj\& y*£- X 

j j ol &y* <.y J_Xj jy jj j-^ ^ui—1 ~jI JJJ ^ jl^ 1 

■y.j^.jjy jjj^ '•u^yjJy jjj^ 01 Jy ‘■if.jy.jjy 

.yJllij t jJiXJ Jtli io-i-laxll <uiU! C->LJajJI . 1 

^jLjo djL5^ y t«GL S yj ^^ywOlidl iAjLST yj £*-*-> j\j\ ’. 4j j ;h m ll oljjl^J-ll . 0 

> y\.A aJl J~l yj £ylj t4jl~T jAJ Jjjil t jJ.t.. /aal | Jy yj 

jjy^ ‘f gb <■ jdyJ' :o V--^' • ^ 

iJjJijjj JjjlS Jlx ijijy jjjtt JUJ ujly JJJ^ ‘OiV' JJJ^ 

jjj-^ i_y ^ ‘OyJ 1 jj_^ Jri 1 jjj^ J 1 ^ 

.OJd' oljll 

. ^zS\, .. yijju\ J y\ t^VyjjJl jllj lOjJUl !OljL~ll .V 

^y*-' - A 


jtj-^sl J '_ -~~Xjj lJL^JI ^ Jx!| aj e-lil J £-9 Jl Jp 

■ i- j I ^^P l | J> ■ « « n l ^ C A ^3 - T >xl 1 1 J C l -.1 1 ^ ^ AmX^v - ■ .*■ *3 ^^,p 

t jj^i > ... o I i^y—ijj ;^~L_..« tj-^y it^i_ij !o^L*11 - ^ 

l '^3 ~Jjy lOjyj—’ L ^J .iy. J l ^jLjUj 

■ A.v ^ 3 

,(<-ljj^JI) aJLLvJ! <u»jl4j| 1 g.Ifr I tL^LS ”yj ijy/m\\ — Y 

(j—a .sl^-jVl LjSLL^u^j jjiilj 4>o!jJl ji pjdaJI ^e- jlviJl _yjbjl oli oLS" _ Y“ 

• iJlll AX-Jl IajjLa* 

l-L-P L. Jill 

, Aj^yA jS> 0 j£> oV frill J J L» jlp ^Jl j\ tL>-jjijijil 

.JjiU ll jll — ^ 

.aJjj^JI oL>jjjIS^j jwLjtl j ioJl*il Ojj JI — *\ 

. oljuj jIjsJ I j Jlo L^«J 1V 

.si-JJLJIj L^SlI Jb. jVi Jp JUI ois oL5JI - A 

jJioj; Jii- 


11 


4jjUjJI ^UjUJI - u 





: hiUji\ Iwtill IfcLfc jJUll 


i-U* oLI ^ 


tJLjJbt-l 

j !■>■_« _ _ <.jjJ.+j3a)\ ^JU tjJ j^i l^^jJjLLjl 

■J?\ J~r* es 5 ^ jO^U^iL- ‘ J>! ‘ji^^i 

y^lJ^iij 


.1^151 f>j jI£J1 j jj_ p! • 

.uL*50fc jjjJlS" • 

■iXr: jj_^ • 

• <_s^ * 


■OiJV 1 
•Jiy. c 5 - '“ l- 

• ( jijW'*’ 

■<j^_« JJJ^ L 5-'' 1 — 

■ jl>- c>*^ '■~ J ^y 
■JiJ^ 

. ijw»jl>- 


.(Trifluralin) jJl^Ji • 

• Jr^ ^^y * 

.(Finitrothilion) djJijJLj • 

(Dichlorovos) Jitt • 

J~r* yjrij' * 




i I J j^j \ <L»j l dJI - 1^- 


(j ® 


^Jli^Ji>Us 


it 




— ol—*1^5' = 

(Endosulphan) jliL—jjj[ 

IJjNl f-lil A.... A I <L~~JjJl 

.^J(...^jJuAdJI ^~ol£Jl tJj-jjJl udL^Jl i 

<JlLo tjjJ^Jl ( Jp ijji>«ll oLAjil tL^pljjL; cjIxJlI IJli» oLS^il 

,^ll...oN ^I(PCB) 


uLyU^UiUluiijA-T 

XaLJ! 


.^l...j^ULJ^I :Jlli t oljUJI • 

.^J L.. Lljj 11 j I ® 

.t$pl_^jt; oUjliilj ^U'Vl • 

Olj—«J 4_pl—A-li> t^. o..,,.,-.tJ 1 ( j_a AjL^VI CjLS' o-L» 

:JUI_pdl JpijI^AJI 

. o jwU “UXaj o _^3 alij^Jl ^dJlj otA-l ..~JI * 

j.q.~.—^ I L-a li) jl jjali _/ub " ( j^_^il .>. -> ■■.•■.'. ! ! • 

. ilb^ia <U^aj a_/\£ J^A>- 

.^Ul r ^Jl J\ JpSU^Jl J : JJUJI r ^-JI oLbA • 

>_ :> I^jj talisJljLw^a ^y> <L)IS" El 4—i ~ o ... TH <^j|-b*-l • 

J Jl L-i'j j\ te-bSflj oliI <Jp jd'Ul J o^LjJl 

.A yS/l AjllS 


. 4-Jli^ll l &j^\ LJl 1 <1*> I JL>“! ® 

<jli oloUJ-l cj!j*j ^p ^l—Jl ^ll ^lJ j^p JIJLo^j 

tej^jLpjJJL> cjULJI i)\ c( ^^1 Jp 

| /^a J^P 4 jI 44^Ja>- 43^*Jl O-Lfc <jli Jj^P 

4 j^—flJ 4jL-^J.I J v^j|JL>"l 5jlwb 

J^jp ^_jJlj l(L ethal Cone.) ^JuLill ipj^-l j\ (LC) > yS ^Jl I Xa 

jjjt ^(EC) ^tiioLijJl I-Lj LfcjjL^ 

.(Effecting Cone.) t-bVlj idpUJl Jp 


tr 


L ^-i\ jL J>lji 




4^oJLp / 





OJJS-i 

;LH oIJj Jp olj^ jJl jih 


lilj t4.< > ... I I o L.^ iaJj*- ^ ii j5v 4 <uLJl oU 5^11 j j£j U IoIp ^5vJ_j 

Pj P tb-a oL<*—-Jl 0 J-A -VjjI jl 0^^ J-> La 

^mL->ijJI ^~a LLjJI ^y^rj OL JLLI (Jc^ - •*•—- j LLpV 1 £l jj I4j*x^ La j >tj 

cLLjJl £4 LJj-^VI ~^~P j- 4 ^I LiJ jS"j iL*-a |^-£P^ijL~a 4*+ - *~~* v_-4«^4 j i 

^a (jjl ^ y^" 3 La ^L*JLa y>*-> ^Jp 0^^- t 4 _oLA-1 <1)1 3^*-* ^Jp_2 

<uLpUJI Lea ^Lpj to oL5 ^11 oJla 

^jp jl jiVl jl ^Lp jJ) £4 ^^J-^J Jlla 14-~ft—, JI ^ 

.^j £4 JaJb>“ Jlla -Ji ^1jj>-l <lJpIA!I <oLjJ j>*-> 

4—*/?L>- oL_A- 1 4»^<a^J| /^P l^w,^ p_> ^lll ^$LJ1 ^a wbJLp ji\yjj 

^3 ^-p ^LA JL-jS^UL ^jJIj toLjjUii ^LJlj I ^Jp 

L-Ol y—L A-1 <1)1 ^|_ Ujw5 oJjli <*2 jL <U^jJL ^jLJI oLa^ c4~4j_^Jl eljLaJ^jL^-a 

P Jl LjT j cJpL 153! ^a La^Pj Siij ^ L^JLp 

S** - - --^ La LI La <l)tp j^a ^iail oLa {^^3 ^Lf-^l LALj 4jL£jJ! y*Jl£ 

-L 43 J^Selj co^iljXa oljj^Ssjl -Vj_Xj«J 4 . *... 1 1 jJl* 1! 0Li Jl 4iLJ>l 

^jj ^0j^-l~J! ^1 jjI <JUu IajLi^-I ^5 oLll^Jl ^y> ^J- J aU 

l^Xo 4~i^aJl oLj153J 4... —'J u tljL>- Sij yjwa CjL« jJlxi.1 0-L& tjl J 4 Lfc jJ^ J 







4—aJkP Ol 


j j_S sj J _ij .Cjlljlil ^y> lOwb’til £-1 4jii^- Cjjbxl-j i (_$-X-j J 

j ii»jj^Jl JjJbl-l ^jA Ju-Ip j 0.1 jj>- jilj iLLaJl 4—Jj 4-^»-JI CjL-~~» 

jl jji * l g ■ “ <*_lliii ^ Ij-ill jljJLaJl j Wj i — jLjJi.1 <lLLi!I oL jiJJ j| 

.OwlSwvLl »Jla J y>- j*& j\ cjL“'!Ap (_$l j-Lj 


Jl>-U Ljil i..> ‘L$5l j>-\ _Lp 5j jiS'l iijldJl ol^Ixil 

^J_P j Jm^LsmJ 1<—'J C-~£ j^Pj-<SjIl il^S^h jl ^ co aJuIJ lijI 

jl_9 J .oLjj-LII a,./ j, j >tllI oLy-JU Jj-L i 

^>-1 J^a <J^u>- A-pl>- t^i-1 ^jSI^JL! 4-^jJL 0*3 jJ| £>> j^mSj I^jj olijJull i>L>t 

4 IJJ ^U> aJjU! _jSl 6jjiaJl 
lJLj j-JdJ JJ A<L».-^JI 4_kjljJl Jj>-I ,j-4 c AjLj>- a Jo ojLl^'bf j 

^-4 I J_j Jp Ujl^>-1 ^jjCL ~*j <1)1 ^V 3 j ciL^laJl oljLl>*^fI o-lA 61 

oLLpJ (jI oLJliSIj JuJ^- Jr j ci—IjjJl J 

.oL_jjilt jCLj c.^p- oliyvd-jJl j oL J UiiH jl cjL^^J bJl jl 6li?J 

- j 1 1 Lj^ ^_Lp^ c4j y^-\ g-L^4»-> S 6l aJjLSJI 1x1 

Oly^L-lIl ^1-/3 ^1 4^)1 p^Pjj 4oU^-l oljj.2 jl Cjii \j C^L-s5LpS/I 

-."r-j i—P hA_Lp L J A-- ^ ^j^_>-l^j -4 ^1 ^*^-1 frl. «^ 1 6 U l) C 1 

j 4^_sLJ 4 J_Uj l^l ^4 6ajI^ cc-^Lj^-III SJjX^JI 

oLJjISCJI j .^L_S3l oLj>- o Jo Aj jIp O—J j cAj Aia^pxil aJ;—!| 

^|—P Oj J_dll Lf^jJ J J) ls"i> 1^—>J aJU CA-oUaJI CJ L^-LaAJ j^iallwO ^>o J*** 

A_*j1j^ i.1 JsJl JJ^P ^>o ^Jp *\y^* Ccili^ ^4>tjo 

j la4c cjL-i^Jl^JlJ ‘w^,^ Jl aJIjL jl ca«>-^J^'-J l j-,(3*)[j ^1 co^6^Ju6J 

f. * 

ajj-iil j (3^ ^j^i. ^^ lil»-^p t(_£jl>«J«l j_j 

^_>i J_jJ^j l4 >1 jj i 1^—* ajJLJSil «Ji_A 0^ ujjLitoJJ 

J-il -i~>-j -1-3 t L ^L(5jJlj ^U^iKj ijjlll w-p-ljjJl ^ j»Jj jjJl CjLiy>LaJl 

(_3 I4_j^ill -iljjjl ^jpa 1 ^...l.P ^\,-^>.i~ oUl y ^~I 03L*il o-Li A-LU 

.aiiiJi 

Jl-jJiJ-Ij ^Ls^JI jl j.- .>- t^jl—ij—SUl (j jjL-nil a-L-* ^yy£- j+ •>J 
iiLlAj .jL^'i/l IJU> jr^J jJp 4—ibil jlj^iaj 

JLJjVl iJrlAilj ,oL‘jiai ii^^l jjab J_J^ U.^^il oUljoJl ^ ^_AP 
4_JjUJ| ^_^ol5^lj ^-Jj_^ll ^y» ( J5U {. jJ^JL-Jl ^ JjSlI Jj*-!j-aJJ 

t® 


( _ j iJi 




oL»I S 


ojI—Pj^Ij oj .o^L*il oJii kiJlta Jjo L^s 0 j*j jup 

Jl-*j i i y*j cojIIajj^JI ^ 0^L*-ll $\^-\ l|ili O^b-U ^ 4-/a.a>oll 

^1 A_Jt*J jS-' JaJU^- ^bol tO*^L*-U ljSi\ CjIpjJ^-I vJ-U^ 

. a]oJLj 

^ .^ill Oj LS“ J .I aj_& .,ia.ij 4_oJl ojL-^-JI ^Jp ^Jp j 

j^-l^Jl jj-p 4jj*Jx*l\ oLS' J>\j <0wJl!L1( ^y* 

j^-t' oj! yS j-Jl ojL I Jj t jA ^illj c(PCB s ) <^Sjaj 4jili3*il i> ojIJuJlI cH^®) 
ojI^jI— ill 4 cjL^ x^wa ^ l^j oUjISOI OLi *lil j <o^>-^11^ *>*ll 

<J^L_>- ^j — 4 L^ipll a* *■*»! j ojLS' Ji\ oj-&> oLi 

L$Jl ^.,<3 ) la jjp (_£jJcJ j*3l ^^»*JJl O^LI y* ^1 jjbW l^;j t^LiaJl <LJL» 

Cj|j_-£ji!l ^jA C~ali Jj j^5i jl J-aXsi t _ J Jlj tiJjlil ^~jI jill J/ 4 

,_J-p frLil ^j—a (PCB S ) ^-Sy> olj-~£jj jl jJla; aJIs tjlill (_|p .oIjjJuJU 

,i^jL*L> <j\j*>la ®yLp cii <J-' a -’ WjJ ti*ij j» L)j£j ioIjLI ^jA ^^>jjl o*}l51 

AS^JLlI oUa.1.,11 jls iil < —u*V! Lj- JL ?-y ^Jl ol^>Llj jlf-^l «>_1 p! 1.1a 

jl 1<—;j ^ . a~ s£ (_g.Ul (_£ j~ ... l l yt- Jsl f-UI J jjJijJl jl oJp-j ji lj.lp 

4_i^»ju g-lzJL II ^ 4 1_ LpI Lj^l >_- J .'-j U^i^l aj^>»J l olol^Jl j^^» 

^-pl A _ Li jjjJlXj |VJ jr'J tAjLitll jil»ll C^ali jl Jj?-*' <^\_) H—~“lj 

^JL jjj_hJI kij-Lji La Li-jl LLJjj la-LLl (_j ^J_ » .a J lj y* |jP 

.AX-Jl iiy>- jil Cjl^it>Ulj jjLil yA L*^r-Pj ^ ^—ajL^Jlj 

CjL-LJLSI y ~a t^->«-Jl —L*j a — l *b'l-! LjJL>- j^*"I 

j^S y>^> (^LL L■■•'>■ Cj^Jlj jj» J ^jl.xJl ^JalL ^jXJlj tA-jLa^Jl 
CjIJU -L3 ^_JLiJl aJL-& jl -L_>-j jr^J .^LJaJI iLJL 'Cajli ^Jpl J_^P Lfj 

L...>u ta_^«-'3!l j^ inJl t— 1 jP (_3 HJi jL^j t^j^aiLJl (j IjoIjpI 

(_j ^^aljSll aLa ^_JLpIj tAiJsjJl (_^pljVl ob ^iljll yA JjJp (J aJLp c~j>*~a*\ -Is 

(J jLS'j tCjjj^JL aJI jj—ill OjJJjp i>Ljl < j j$ vilJj l-b 

^ Jlj ^Jp OjI o JlI <ui l-b ^JJI 0>.«. ^ ^lJl 

Oj-Ll>- 4^j\jJl^- 1 ^j-ip ijy. >^1 cApljjJl j 

{j—* -O) jp ^ (PCB S ) jA ^>1 Jl>o_ ^ 1 a__j j Ip oLj aJI^ o. .fr^iJt ^ L^ .>1 

p—» -L3 ^_5 o ^1J 4 A_!oJJ LP^Ju sljlJb-1 ^ \j tA-pLO^Jl OjLJ-^JI 


, OJI O Jdt iUt 




1-4-Ip oLI = 

jLa^ib (PCB$) jAj IwLvslI ^jA i v-1j L ^ lvJI -XaP AjIjA j*Lta L-jLw-^l 

J^taNl oljl oJl* Iju La-Up ySjjj ^j^jJI iliL 

La-LJ-P ^1 Ai (jLiil ^jA Lp- ijT 

Ll j^JLdJ ^>-L-aLI ^Ij—>-N l iJUfc «> 4 ^J«*jL 4 ^* > l^3 o^^-> 

<lj I j—Sj ^I cjI^jIj o^- HjUlSI ol^jlxll ^jIwL>-1 ^LAjI j^SsJj Jl 

(jl ^ Nj—s^J ^ yll J A^JLLI <lJ LS" ^ll oJlfc jy*J U-UpJ C^JIaJI cLU^ <j 1^ i<lJ-dJl 

SjjUl J^Aj>- oJiJfc ^p*Jl >*— < JJj jJLp j%J Uij (Lift ,^r\jkjl S-bJ-i j j£j 
olJl JjU j| 4 ^I^iaNI OjIjI ^iJUi J-*j c.^ail)j ^Jl 

jl JL>-jj tl^JUU- jw 4 jlJlLJl ^ -b-LP j 4J^o ^xJI <_Jl*j o^o^NI 

oJ—& jl J__jJ^- _l_3j ■L.S' JjJj <U-wJ l^A<o 

jlj—w>“ ^Jp Cjj>-1 I O'!LiJpj t^J-^LiJl pI^S/I j ^J-JLaJJ ^—».JI 4~*jJI 
<,<l_j^>*JI i_., JL*t)l HjLp ^a j-bj .(Mink) dJULI ^j*~~a <u)p Jjliaj <_$Jb 
L 'j-a doUj J _ JLwJLU jUap^bLJ 4 ^- wv ^ 1^1 i_y^d ^ jjP l^-jljj 0L) jv^joll 

(PCB S ) e»5^5j\Jl ^lijjl jl iJjJj olJLS'bJl ^yi *o ilLftj ,^—?- JJLi 

CjI—. 4—C-llil jl ^.>- (_j ^_^.-.'I <C>jlj ^Jl>-J jli nJUjjjl JLwO 

jJ-JocJLj ol_« J_3 l>_jL*lil ^jA jl “^J '~~T > ~ (jJ 5, IJ l l 6^-* jf 4 l- ll ->' 9-5jj^- 

o-L-A (_|—P' *■ I(_Jj_laJl (_gJL->-l C~ilS" (_j f-I^Jl Li <_JL*iU 

^_JL*iJl jl ji_!i .jj_1^]| (_!—*- oL? ... ^iXiil 

L_i jl \ < S ^S'L.I j o*j«ijl Jii LfiL js*5\jiS^ l^JLjsLja j yi\ ^ Jj^.T.„j 

.i-jtjJl ( ^aL^''^L 4jjJl j-IL> <> ^'jLLJI Iajjlc' oj^f 

jJJj c<-~JAjJI ^aL-^'y 1 oJ_& (_j jj_LSj| t- Aj^1>J,I Ajj.Jul]\ ol~S'^ll 


JJ*I —£ ^fsS” jJl JJ l la ‘ .a j^Lo ^ 1 ../fl >1 l ^ r 5jjl ^jAJ L4jJ_«*>- ^**0 JJ 

i_j jjjli-l »^^o.Ljj (,(PCB s ) t^Sy> *<■-'■,Jj j t^_Jl*iil ( J^?LLi j i>jjl^JI 

.<>_Jl*i]l ^Ijlc-I 


4 — i j^ —LL Lp tfrlil .~jIL;1...1i jl ^S^JlI ^ 

IriJ oL5_^i.l ^y> (jL^- ^-^1 jJJj jl jCaC Ljili t^.Jl ^jA t-LLl oLjJ 

I 4 ^ a —jj^* jJLJi |.—c-jj t4^LJ j»^JLil ^1 Ljil 

UaiI £-j>l_jJl ^jAj ^_^»JJl 4151 {j* i~pjjl oi^i ^jA oL*^>JLI jjj cjI^j‘IxU 

j y-A JtJSvJ 4 . jji\ O’^LwL.xlJI jlj tjljib>Uj ^y>- jJ_j~Jl ^LiajJL! AjI^-I {jA “bl 




01Ij j—01 oLmjJI Sij< j j) +/ 2 *J1 <jijL*5*j 11^ OiusJLll 0^L*JJ 

•tW 


d -*j Jd.i jJu^a_Al frLj^^Jl jlJjjj o'Ja^ ^jljLl ju jci\ tbs jC 

4. 0 , 9 ^S' ^ I clolj^Iil ^jA IjjJp dill dO-A 0| v0‘ «>~ 

(jJUl 4 ^jU. 1 ^^>tll 4. J .0I l,—. t> l1^ ju jd\ l^h *5 

iillS* “jA .. . t4^HaJl <CJ-jl /^jp a SjI <K>-j5 ^libjl ol 

<oLjjl50J *A-j-Jl o0 \p LO d I (j ajl >JI t^jvp*—. Sj^i I yS J j *lil 

J Ol yJc }J oy-£ “O^L-P*- Ob liljJS/l 4-pb“ OjUl till J aJj>-JI oLjl^Jlj 
Jl o>-L. 11 oJLdl ol ./> j I a Ijl o j*j. Jl y*j 4«jlJ-1 ia^jJ 

4_p>-Jjjl oUUjcII jli tajl ji-\ oIp-jJ obj <■ jp*JI *L» ^ |*50l 

oljJ jj Jp Jj-aA-I Jp- 1 ‘.Oja jl) i JjaJl CjL) ipy-» ojLj ^J-*; i JjJ 

J vioLa:M ^yaa'—lI £_a | j_idj 44~>- J_^JI oLLjOI J ajLJJ pMJI l j^p«—5Jb/l 
i-ilo..< jli Jliil J...- - J J*a .frill J Jj>- Jl j\>*—.Sjb/1 y^ y J aJb CJ Jl 

j — S y jl ? bl ^ 01 ,j—.^aJLI y a l ajl^—p- i_>■ jJ JJP (Carp) i Jjl —SOI 

alii ejl y>- ip^jP 0-*Jt; J IpI 1^0 i j ^>1 y*L Jlj • * 0 Jl UjuipOi L j'p^_^Sj"S/l 

4 J_ftj J i jd /»l ^PfrJLfr ) * o Jj Jj- JJ yy-^S I yS y •hji o' f>o ou(» ro JJ 

jjp 0SjI cjL>- JCS' cjUjISOI ^jA OJ 4^-L<wOI ojLp 

A-vOjLii.1 *Jj 01 sOlljL -Sj i4__j j r ^eJl <L_0plijl (j f ^ ^ J 

<LwLJwP c^jLs^ O^^o lJ^ 

Ji-ij 4 (* Y ' JP * J-' 1 i Jj- J> - -CiP C- 5 ^ 1 ‘f ' * O’* 

Y ^ \y J^~ "^~^ r < *P'~0^AJ a 11 Jp oJ^^j 

j jiaa jji ajl^J"l oLp-jJ J Ol^^JcJl ijl jS'JUl aj^3 iJJJj y* j^PJl JPj 
^_fr jJljdJ jIjv^VI I^JJ ^j| oUJlSOl Jp Jji Jj tL y^l JJ3I ^IkJU 
Ij—jJp jl y» J»-P Jl Jp jiJjj tijjl ^J-l ol _yull!l LJj^- ( jXil jj Jill J fr^l 

4jjlj> ajjj^ ‘^’*1 Ob ULp— jCju j_^ jl_J"I jjjlOl Jp O-j^fP-l 1> _Jl jjlp^jb/l y» 
Jlj-»Jl L_JLL£ ^jOll L)lJl yAJO illjft Oli JjJpfrOljj . jjjHJ y ^rP-bll jjL^alli 

. J—a I - .. 1 1J j^ . 1 1 L Jp a Jp I.... 1 1 1 - - i 4 _-p- L—-j I 

J_P la a'.Jl ol_ > r'alj ^jP J Jj J3 IjjJL^ Ij y^r Oli ^ij ;> *J' J-jij'S/l ajjLillj 

^>11 jjjJJI jLi JU1 JA J Jl Jpj .£jlWl frJJ jpJjl jJl UJI ol jrulOl 


urJ' 


4™aJp oLj! J 


: (ij ujlll ^-T 


\*-V 


i JOI >u- t A 




_ i_*lpo U/ - - . - — 

^ i jLo^vi ^ -X>"i j-*Ai lujL.s' m i ^i^jj 

JLUl-Jj jiaJJ 4_AJillJlj ii<■ 4. Ja-flJ 1 <oLaliM jUl 


J—P ^j—^“1 ‘,<7—a O^—jjJ ^jjL-flJl ^\P ^yialil 

> lLoI^— 5^1 i^_plj^Jl d^LJl^P ^1 ^Jj\yS\ tOlS” j£- ^ kSj L>t +,/2 1 \ 

^jA U * 0^ J'^-iJ t o jLlpj ^ jJu ^Jp J «olj|^i^l ^jA u•L^ v-j'V \ j ^JiJl ^Jp 


_j^J l j^L,<a Ll <^-ojaII &L-JJ ,J.ya_ j 1C £y~i s^-olA-l OjAJl 

Li^I J^_P £^jL-> ^ Mi 1 J^-A /. 'I * \fS> td-'jjlil ^Jp 4 j^P-J.Ij 

oLaULl ^j—a 0L)JjJJ 4juUJ| oLj>tIlilj .4jlilPxil iJjJuJl ^lj>tllilj C~>\jhjLoli 


oLil cIjIJl^>-| > \^—jj cl—^_j oUtidlj 

4j yX—.'J? jj£\ 1 <Ol^ruLjj %. ««*ll <jl ^j~2 ji-Pj-Jl <^Jp t^jUaJI *Ai c3 

£—4j LA oWALlil j£\j oL«j jAj .jP A oJJL*il <L*~JaJl Ip j>-j 

iJl^LI,^a~Ji ^1 ^>i ^Jp 


o»L-«L> xJj (— S ^11 0^ iol p <uL^uj 
<U^2—> L^li 4jliA-l ‘LOL^-'^I 4j^Ja*Jl •oLS'^ii 40 jL*£» yp tOl^rulj J 44 -AiaAI 
(^1 «v—. ^ JL-iil Jl-p (3 o^LjJl oAa c 4^a < j > Ip 

t(PCB s ) ^—J jA JUu Lai ll oil j&q J j A ?j 

. (J jJ'j 


J-j»-I * ^Jj>w~_j ^_dlj t^l i .. t . l l il j I l J)- a \j£' o^j JUJ^ 

HxLA\ J-°l_^l diil^j ^4_Jlp oli SU^I 'l^U ;oLl5L^JNl 

(j ial—Jl _ r oJJ 4_jjLij j-t £I JJ^_1I La f^yS- t^jla^JU 

L$ ijj^J La ojlp O l~ ... t J.lj oLalii-l ia_]U^ jlj tL^lj ii)jla" .OLIj^-l 

ij j / i- a <_3 kiJJ3Sj L^L^SLa ^jA ^\ 'jf- I 

aiJjdl AjjiajJI oLS”^1 Jliil 0 Lp tJaiJl jJ 4_^>1^- oLS j> ^l^ruU aLLldJl 
.iw4-_u iJjJlsi j ^ul l XS' O L j* ./a 11 ^jA JjJj itOLaJL^-l 


,\—« ^1 j-iVl (j—^ i—«asLi-l ^i»L>»i,l ^jA yt> (_jliaj| ^ 1 >JJ A^^JaJl ^^>1 

tiiJ-LS'j i_^i]aJJ auLtill yn Jlaj \La jJcJI jl iii^»tJl j j-lal l JLU lIjIj 

L Jj-lajl y~JJ Aj>t-Jli 0_^J La 3^Ip JajLJI ^^LLi! 01 ■ (J jaaJJ 

^ —Ajj L i i yA A •, & A I *JLj Li y a — 11 ^XLp ^v-3 ^ L^^Lj «XLp L^“ 4,..ia,. ■■ 11 hXS* y ^4^ 

*—a_—iiL) -laiL-ll yjt J-^j>LL 1 j^Lail y»\j . JS^AJ 4jLL^ y£ ii^\l JjoC- JLJLj 

t\ - 




( j a j^-\ tJj-lP iilla jl Nl tiJjjiJl ol ^jA Ja—> jzi.\ oLIaJI (_£-X«j 
jJl ^jL,^.11 ^yt oIaL>J>Ij t4j^>»JI olS" ^y> ! Jlia 

• i-Jj^jiJl (Jjjlij Ljjj£sj\ 

tii jjws jiS\ iS"j^Uall aJ jl 0-»...'.ll JjJU1 Jjs- i>lijJl v_a .'...nj 

t JjJLjoJI jl Oiljl^j) Lsiijl jJJiSJ cotijl j^Uail ^Jp 4jl$^JL j jjp i IS) 

oj_* ^Lcjf Jj‘L- 1 _^Sl 0 Uaj! ^ja oLjl^-^Jl jjjjoxl <4 jLS Jp ^Sooll j^Su tiUJu 

.i;li 

£~a a*S ^»*ill j^L.a.U jL— jJ j_ii tolJjiil ^1 jjI ^ja JjJs- Jj i —JL ^jSi! 
j->aj ol —~a J oij_>-^ll A- Ju j l! I j.il_*ll ^jA oj\jJU tl JJi!,i Jp- (_JLi .«Sj toliil L*j-lp 
o>l,., »a jiJl ijl 'Vl ti^Lssjl jjl jjUadl ^cLLiul ji tl_^J l»«jIj 

• via^li a Jj^li-I J \y~S LLf^l ^s<aJ Ul*Jl jJ*-\ oliLi» ^jA aiaiLvJl 

tp L ... i -l J LaJ—>- l ^jA ^Jlj t Jj^-IxU iS^»jll ^0*1 ^jaj lip 

lAJLdlO^I 

. 4«*2A>-ji ® 

.oiljwJl o>LS jA i—J ® 

. Olj—il ^-1 Jjl 4..,»ii • 

. Jj jiiil jiL^ail o ji j^-jA y> Jj \fij 


lop j\ 0*1—S jA J P 5 ^Jl £^l^j| f|| J i^XJl ^a 

I -L—ilSIj JL~jISI J| i_)^»o l^li ;jy>-j_)Lj|j 

j j£j .^lllj tjUaj'i/l £A JasLoJ ^j tkw»>^~JI SL>- J kwJjJLJ oli-ia J| tS-»-^j 

J - —tAi^JI tSatAijjJI oloLwijJI jl ti■ «aaL>- 

I j—j> t4..Asl>- J| °ljA 

(Jj tO'L- >-j$ ® Jt>«-i j j£a ^il jil i -It-1 Jj t^ t & J| i 3jJo- J| (pH) 

. £ f 0 ^ t 3jJj>ij ^ m y>\ 3j^J J j*j tiy.J 3* i/* 


^-lllj c4.« L Jl ^yLj^ I lj jl^—4 JjJ- t* J oLJJ ^wi-l aJufc 

4^51 ^il <W?L>-j 14j^Ij-pl ^?Li>ijl 

.a ^ j>%3-\ (JljLa aJ^L*-4 0>LS yi Lj- 


4^«J«P d/l— mI jS — 


iiSjPuX\ 


: AJjtwxJI - t 



^1 OJJI >Lfc 




jiLua—a 3 —P 4_>UjJl y*A~ I a . A . ^ CjI yuL_j a 3^ —^j--‘.-— ' 1 ^J ., <i > lj 

te.A—.L'-l) jJ—ijia >J ij 31 ^L*-- 1-3 33^ t-U^lS'S/l ( ja oLilw-jNl 

J_J ^_3lj 14-.A al>- ( J_«ji) 1 j OJK-^al lol-JJ j*m (_$l ^-Ap 31 

^l_P ijJ_>v; ^tfLil j 4_ 3p O—jIS” l—a 3^" s-^3"! ^j^Jl jja Oj^J 

i..t— oL-jIx-jVI i ja /. ^ * ^x!l 4P“ ^-o "VI I-3 ,_jipo jjJj 4 ^ 

. /X * 4..CjU~- j3l LLU-XS"j 

*SM -AjLs^—I 4.««. 3L 3jJJ-l i_s-.i \ ^jA Ai3 

^jl—Jpl £_i^JJ 4 «-3' J~^~^ *j j —*j 3 _/ l - 3 ’^ ^l-La*I»»l jJ 

OaL^ L» IS! v±Uj5 j (.^jil ciiJJJ ioL^-S’ cj C*JwL>- U 1^1 *w?L>- coi-lji-4 

OU-Lm -11 J 0 j£j LaJUpJ yt^-\ oLj £« La l x .. * \i olj ^^0 

U lit <J o^LjJI JJ: ^£*11 i y a j tL^jL® ^>Wj V ^illj 

t o^lijj ol^ulJ O^LpI^jJI 4>*3j 0 ^ 

,J_—ijjjJlSOl ciiJjoS'j 4—*^«S/I ^L^SlI P^gjJl tf-Laj 4j^Jl (Sj^" 

colj l_^ ^j^Jl ^jA La 

Li—A L^jy _>-P A_j<LjjjVI oXo-^Vl J ^Jl £o ci^l 

0 

33 JA-JI jj>**aJ\ 3 J *y4 j3^^ oIa-Is iLL>w» tol 

ojLij 31 lS - ^^ ^—Cj 14_*jlil oL>.L-^ 11 ^yi la j^s-j jljiS/l 31 ^4 3 r^J ol^l 

cL .^ >lil L-fllp jjwwaiM 3 ’A->- <•_,+-£ J . Uoj Ol 3 ~Jl ja 

L4— J 3 ^ 7 *-^^ O-Xo^a/Sl 1 oJji s_>ii^ll ^IJL>t-L*-*^ 1 t^pljjJl 'nIjL U p ^ OI^vjo 

<Lvd Lit tc-l4_JL*JI oU- L ^ I I <p!jjJ 4jI^^I cjLJlqjJ’ ^-LjI L^>-1 y>%z*+M I 

^|^-p oJjl^iilj d->l^JldJ (jlillj coljwJJ <Ua^L- 4»S?I j^U^il ^jA L^L 

Jl_jj 1I ^ o^l 1^ coyjJl oLo (^1 olJ j^jj JLibSlI 4_^L>- ^1 ^iS/l 
O^IJJI 0>>—^jVl 4——J | ^j.<aa,>- 31 3^^-? 4jLjiS[lj 3 *—JL>3aj! 

3 j oLil >-jo'lliw Ji> ■■■.. •> - t4b-i (-5 .oLil 3 

tt-L-il 3—1 /^1 j-Jf«JL(» \ * * Jj A>- 31 OljLxll 0 L 5 i—J 3“s<ajj 4jUa>oS! I J 3 jAjuj 
<.<ij>t -^ t 0 C-jI— 3 .-l a j ^ lawj La-UjP 4—3 flJLa ciLl-XS'_^ 

. ( _ f Ja]| ^ 4_JoL-Jl OliJaJl 31 JjLJ ijlXal jl AjjLLi Jj >-y "VJ 

4 a . la -^L-iJI 3j ^ j 3 ^y 3 4 x-dj^a *. Jp 4 j 0 L-I 3 1-La 

4a-L> viL«--j jl i-b-loi e-ia—j *^'1 ^SJ N kJiJj J&j tjjJt./all 

- 


tj j>waJl 




: ulJuilluLSj^Vj-^ 




oU £ 


oLAl (jl ^ * til ^ J^ _/u 0> La Ojlpj 

If j ti^jJuA-l liJJ-LS'j taU.^.U ij^JL| >_Jj^JaJl <*jU ,J 1 iiL^I kiJjJLl 

tlJjJ_!l jjj ts-La ^rLl j \ 0 • ■ijjj*- j_j (jl (_JI OljLjJI <*™J jlj 

y/3, & ■> - (J,[ (_g.il jj Oli iLjlil ; Jlla 

. Jj LoL>- (j^ ^£-Di ^u>fcJL« Jpj 4 djlj\Ji dJ J5J 

~Lu 3 4j^>J| J>~lj~Jlj 4j>-jUaJl oLll SjLa*- Jp IJL>- iujjjNI JjjJl OjLvuj 
^j^ljVl ^ >- ^55" ^>dll J oLJI j^L/all *1 4d*>l JjJI lijLS*^-o-j JjJI 

_*j j <l_pIjJ! ^J—p tJ_l ^LjLj j 4j jl^s^JI oJu>—*Vl L^- 

^1 1m« 11 ^ i- jL ^ 4 I i —J l - J ^^^^3 L J I ^^^3 1 i ^yA *■—■* * I- i -■-■*-• i I 

4_JI £~«j 4‘uL>^il ol>»jLi-l Si p\yr^\ 1-L* . l^l Jj>cu*I LJl>- ^ jl>- 

(3j—|*lJL> d -**lj <jL->oj cjUljJJ ojy_A J—p pljjJlj ^>t-,/31 1 

Jp d*>LlJI p-iiilj 4juliilj UiJI JL-* J <iJU*lS "j 4<>o j^AJl 

jjL^l-U *^_-4 4—sp-jj^jJI o j & o iLS^ *1 4 IIi>3jjixj;—11 

. <UA^-JaJl jl 4».- .,/g.lI 

0 ]^ 1 JLJL eLil oA> 

. oLil Jl -Xaj J^< 2 U ^ 4 <J wi)L« k Jl 4 -L. L aJ I i^l^jpS/1 4 Aj* I I i^J p 7 '** v L 4 

!j^ll 0 ^JbUaJl oJUb Lf- Jj>-S/I ^j>Dl oUl l*AJb 

s. 4_i.L p xil c~>\y£ _/JLj olJLill Jx- caLil iaJc>- oLL»-p Jp ili Jl — ^ 

J 0 Jlp^-T olJwJI vJ jI J Lj 4oJj>U vUUi J 

lu a L_oL>- 0^* La l^J 4 CjI JLllI Jail JjJJ JuwL>dil — T 

.0 ^jLii ^ i>t>-S /1 oi^ iuiii ei^Uc»j>tiJi j -LoSn jjjaJi ^jjpxiU 4>tJLi 

L5Jl !(JllLa 4t^Ijl3L^| ^jA olJj>x^-I ^J>Lil JuJl^- £4 olil 4^-Uca “V 

J^jjaij J^JI Jl_- Jl j\ 4 Jj—S\ 5 

. (Microbiological denitrafication) 

J iJlJl £*Uil J >\ J^l Olalj^wV SUII oLil ^uL>Lx>-l oLtS’ jjy — i 
• j y^ 1 y> Jil j^Vl J Lais* !>\J 4 ^jL>- ^jisLi! oJji 



j .Jl i^bJl >1* 




S UlddUll £l$ii Ajl*') - % 


!^=^= 4_oip l1>L-I === — .— - ==^=^= 

t4_; :: Jl ^Lp cjI 1 ^‘UI oli oL^l53l yJj a La- ^e- 4jU olJL-il 

oe-1 -I jl jl kj*-l ( J_Ai LaJ £ —9 ...—'Z 44—jSLil Jal-ujMI (j 4— 

j- al-a ' jJJJLt j .e-l—llA-'Sll jl e-b^LJ ^jJl) ^JlP £4 40L»I Jj-Ji-i'jhi 

.aS y*tZ\,\ Lj^jLll J^ L , <3 4 ^-aI^j yc Lj^U 4 ^j 1 ~ 1 —ll 

4.,<i? n>J~a i $ y>-j 44»jjjj'S/ 1 <_j_3—01 (j »JJ^AJu>*x!l OjLil _lSj 

c4...-I U ^a ^j^UcJl l£j 44 -jLII lIjIiuJI y ioljuJ .1 y* Jj-Ap ye 

*■ - -- *- < l_^ •>■ 44_A~Jl tA.Ijl ^^il L-^Aa- ^4 1*A4 4Aj*^lll ^^>*11 

. 4_Ll4a»A 4 olj-S” Jjj 

^4oI_lJ.I ^ eL» JvJ /^lj^-Ju * > \ ^5jj AjA>^ i3^^M iSj>~ Aij 

■ 4^. 4jA>^ JsLjjl ^1 44-111 A^J.1 lAA ^j^-y 4w4j^aLU 

4 4_i-Ix^JlJ 4 _jAJLi 1)1 (_J^iaJLi e-LlI y .4 L»Uc l^ljljj^ jjudl Jj 4 olAwJ.1 

. eL> J\J / ^ I j4*t_Lj • t ^ ^ jj5sll S 4—l yAA>~ ^Jp ^J-4-nJI ^uLvNl yA ^iUli 

l(_jS/l e-lll y ol-L»ll "jSy ^Jp 4jli»A jL y *.<aJl ^J&l y* J 

yA ijj^j 1JU ^e-LLl [\,\ \Jb y& J ^oJ^>tll_J 44 AAtA.ll tAl-A^ll yo 1 ,alAp^/l “ ^ 

. e-lll y e.5jj>-^il OlA.ll Aj Aa*i] ^AaiaJI e-1 y\ yS- 

yA tlUAj ^ ( y ^1 aJjJ-Jj lUjIj^S "y 0 j I 4 Ulp elll y iJI^I-Lj.1 — T 

olj_ S^]\ a-L_A ^4_Jl»Jl L^L^I tJljll 4^^3l^^53l (3j_laJl }y->-j 

.A.s2A->l1\ 


a^jll^ 4«<^l ^£>jj 4 4 . ? . 1 tkL'jl^S* yA 0»lj—ll 4 jJ^- 4^jlS" *Jl^La ^1 a4 y\ yj —Y" 

,eij-l>J.l ol>-l—it (J olJ--ll ^IJl^JL-uI JCS- 4_ h <? 1^' tCjU jJjiII 0 J 4 A 

1^141-^ —■ ‘ 4 !■' 4 ■ -> ^ N-l 1 J —11 y —p 4 I 4 I—4^1*ll ^y 2 —(jl y~A j*-P^Jl P — t 

O L_4^J_*11 j_|—P J J .. ^ ^ l-l w^v2_ll ^_4 1^—(j 4 4^pljjJl ^4>l^pSfl iajA^i^ll 
sJi^Lel Jj^JL^il yjhz} 4 I 414 ^ 1 a 11 aJ^ 4 ^^l .aLAi 1^.4 ^ \ ./a.i 1 ^_P o^_l?%ll 

.L^JLp 4 jIS Js\j oIjuJ .1 

•,•■■» 11 4 ^p|jjJl yf’ 0 I 4 I Jb>w^<'y I yt- 4 XJLs y^J 44 ijJ 4 »- 4 JJL 4 j!a 4 ^il yj — 0 
^viLj IA l)j £j ijlj 4 el —11 (_^1 OlwLj .1 oJlA (J y*0J 4 J yS 4 ^Jlp 4 _ 3 jLdl ya <L^>- 


,al—11 aA^ y lA^^>-^e 4 . . ^P' ^ J 


or 


J^\ 4i4>- >U 




<L_*^>Jp lI^jjJiXl gJlA l!^^Jl>- (Jl Ip J>-Jj 

LjjL>- Oj—Svj JL-3j t<Liji-l jl A^>xJa.wJl All j p|o ccAxJ.1 ^*Li ^Jp ^;a j 

^|_P 5jli^Jl oJji |*Lc^/ 5 j*_*!j ^>lyj j.-la'i ti-jjjj'i/l ■W>1>- tJj-Ul (_j UL>- 

.olJLjil 

5i.itil olxil S-JLjJbj- (_^ (J-»-*-^ Lx* 3 ^5^1 4X—U 

t j^Jj t5j jjl ^jA L(iL j^i ^ jp ( j^a -iStxJI £« tip 55 ij 5J ^ —i L^uU l jji>*Xj jS/ 

. J-*_j i> J5pOj |i jJJ5 

oL5 i jJk)j>- ijllU t5j|^i-l olf-l^-'VI i-Ap -y^.ll ^y> jiJjJj 

_—IS jlia) ^pljjJI ^*J ^1 ^pljjJJ OjLS" y*A tti^l 

4 .... A —.*jil l1j|<-I^_>-NI j —4 -L_>^il 51^1 ^jAJ t(Lk_/P_J twPJj^-l t—-»J 5jJJl jl 

j\ <$>-jil 5-^tp- ^i-5lil jilvail 5 jI^ Jlx* tsL<JJ i^SJ-l Ixil JuJL£ (Jl 5 -pL_JI 

4_jI j?r\ *— 5JL^j jl ^ S' icLii^ .a j—*\ Jj«j jJUi tt— >j~a ol~* i)j£> 

4 —^J_>*1| ^Jp tl^lJU-J.S ^l-A>tL**il (_Jp 4 jS5jJL j^-\ ti^jaJ jA 

j^SC ai tl^p 4^-LJl oUJ.1 oJ-fc ,^|p o—Ll 4A>-ljiS ^a 

^j-£saj l i -P' ^-sgSjJl ^...-.ix ! I 1 1 iLJL»- l j£3j t Lo l.,« aX9 I jij\j 

5a_~ jjJ| j_j cjIjlAS l jA 5-kLill cjI yS ^5J1 I ^Jp 5j15j ^1 <ia^ <j| 

.4*3 jflLl tJ 

jlj j jl 5_?»j|j 4 J *—>5^oiLa L^L o^aj 

i jA3JL—l\ jJ-^J tU» 5i?jJbkii C->L5jil ^jA JbJkP jl -b»-lj jj5va ( j^a Ii-k j 

tL^-ulj aJUjJI ^iaJL ^IL:_LI ^a tlj- j-bull ^ja ^y> 

.ii-xJS 4 pjL5J|j «u*^lxll S 

o-A —aj ^ 4— illPnJJ ^ UU- itjpl jl j-X-5^J 

( j —A < 3(_j 4w5lil <i-Ljj| iji«Jl j|w| t ~^Jl jl ^ t jiij^ 

( j_$Jj.5_»iJaJl j 4 J N l j-lplj tUplXstf _jl LLww (-1^- 

^ jljN -|5>* ’ jlS^ jJ_J *>■. ! I ^1 L^l^ jIj^ l$-p>l y>~ CJ^P 

.^L^Sjl J^aUil JpXb 

L^UI ^j ~‘£- Ajj.,/3 .alii ^4j^psAP J 4j^« ^1 P 

t^pLjJI ^ylScJl j-^p ^Jp 


4m«JLp ^ 


uUjU^ii ui j^u \ y —t 



l j~JI O _jUl >Lfe 




tjj-Ji t^j^_> tjj_i5) olo-JlAI ^ 5ji jl tc-j_r^Jlj l jy> v ''^jS/l ^ djJ J 

oLS"Jl LI .O^jl^Jl j^>-j J^ ■ oLLl ^AlJij oLolSvJl x. » jlwj j 

^ • boJ—P jJk L ^JIj t yv^LaJl £3 SX>iX3 tA* ..i-all J LvOjI O-^IS j^C- 

Cj[S Jl jIXp| ^jA jjJj£ p-Jp- JU 2XJ-bj .LL»jt3 o j wa£ Jj L^» _Jt£Jlj ilJalP 

. A> j-.tj »J| 

S_3jjw<i 1_*-L.I l _j-~*i '—<LJjb 40bj j£Jl (J|l obL^sj -bX>*Jj 

oj 1 j>- ob>-j.i ^Li jj tbg X A ' -j j Lfr L/ a j J ^JcJl Xp J t^ix JL»J3I t^-JJ 

c^LjxII ^1 (_jj tLi t^ljl^Jl ^JJl^-kxJ i tl^Lip J LajI^^jI 

^—a 1—a^ l—^^/l j?I J_pbbJLl a.... b LaJ 1 a—.^L- ^—^"1 dr 4 t^A-alS" 

oJl_~4j> ol—£ y> *1jtA4ll>*il A*j-J_J| ^Ja'.ll £3 J-IXj t_a J jl OlJJl 

jl A_PJX jl^J>1 old Xjb5 jA (Jl jlll ^J—Sodl Jp jl tAj-ipSll j 1 Sjjjyl Jit. 

. >W>-~3 

^tLjj t(H-jjj-H) CH4 aJ (_^JJlj Jltil y> ajj-aJI oL5”Jl ja^»,>lj 

o L-yVl ^ ■ /j 7 ^_Aj .A_ « ,.l al l J Aj., ri Jl OjLS"J l j**^“ J Jl^ dr* 

YY* ^ • x \ Y jJip Jp o. iJjSlI <j 

Lp- I_« jXpJ t JL^Jl k —~S jJl J Jy-jo-l Jail jj_J SJLi^ 4jol _?jil J 

o»jVl U jl t >_ s Jil IAa aJuS J J[j nl)_^|jl^l oljJ ^y» 

jl\ Jli. 
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1,2 Dichloroethane 


l,.l Dichloroethane 


_^—P* I Jx^-j laX... a! j 1 _^j Jj l—|Pda taLil £j->l Jl obj J^Jl Js<aj b>Xpj 

.(_$JJ jl >—^jJJ A^-L/5 

Ol^dj J_S AA J jX>Cu X... ^> ~ ^ AnJ-3-3 A~~3 5jv?ij ia^ Jkl ^.la.iSfl ^>*Jl jCau 
dy-iY)b> T JI_J_>- Jl Jva-^ j^JI o-l —3 J ^liJjj t|.lp ^ * • Jl^s- Jl J-s<aJ iLJj 
i /,) A L_^I (j—“ J i/. Y i Li J| ^/>J t /• 0 A J J>- bjjl ^jA AjISwij -A* J-^" 

Jli —---- 


dd 


jijUVl jAjJIuJj \t-t 





a-A* oLI jS 


jil-'g U ^_a O j 1"|J ClJj^rt .11 O'lAjl—I ^jA Ifi 0--3 ' C^lUjl ^>-1^J J^a /. 0 ' <-! j-^J 


:iJUl 


l—^Jai-lx^a ^ ■ j V O—*.>- ^4*lp aIIjj <cJL>-l*a \ Y * ^>r -,.3 11 %—5 — 1 

ijjLjljl_Jlj Ci j-Jis]\j cl j*Sj£}\ vJU>«~^’l I jJj CO J ~iLwO ^>«Jl U>J^J>J ( J-3 

,4jJ? jd.1 ^J>l ^aS/l j^a 

„ < 

^J—a, J I O L...L.P o_£lj cl^O- <J jy~j j*L>- 0 ^Jla ^ (_^l jJ-s^j — '— J 

a cj^~Jl jl C^Iililjoi-l Q .P oLLfcP c^jL>- C^ii-lj OlOSc^w'^lj 

. jyLJl OiljJ- jl o^liUl 

^_ii-l cjLUp j\ cOil_^i-l o^-Ul iJj^-Jl oLiLixll oUjJll jla^-l 

tliljLij J^a l _f^d i° l^i 411 — iliVl <^_ilj o— ~i A^La- j~L Jl jl £-llj^/lj 

O J I'll ^ful—J J^—a l ap'l-,.0 IJ CJ_>fcjl j-£- ^ _y^~jl allil 

—a ^yigljtJL U 5—il^oi-l oUlj—>-l^ Cj_$j-^Jl iUiaVl JjI-—' j L? O-LlJI jji./ao.ll 

.O jJbdl 

.<uiailJlj ‘UtlOaJl CjUUJJ cjy>- {jA jl c^JUaiil c_iVf J^a ^plOaJl Oy*aJl — _>■ 

.Aj yJli-l Ciljc—il LUlJ J^a 0 loLs^S/1 olia ^jA ■cip [_J y£ LaJ C^^pljjJl c_S ^aJI — i 
(j JjJUL—Il ^j/QQ-II V_--,.. * IjTj cial™Jl iljllj oUS^^iLi OjJcJI ^ ^jU~| J^vail ” _a 

oli Ja Ij jiUilj oLUl LIL Jp ,1 _^NIj ii^l O>- ^aj cii^Sfl 

.<uLJI 


cl ^pIjjLi oL->-L>-jJl cI_^pIjjL c~iIj—jVl ciw 3UJ-I !oL>jJlLI Ijji 

C A —jJjdl O'! y -• a, 11 C4 jLj^SvJI T^—i i .,/3 1,1 cl. ^pIjjLi jj l^JI lIjI S jA cCjIjI 4>lJl 

coLl> yLa cj»j—' ail_S’ cj—ijjl) coLajl f -^Jl c^Ls^jJlj >-S/l cCiljLJsVl 


.(^1...cdiLihL) c c yj j 


a*Jl j —i- —Il 0 ->\j ij»iJil ^ oLjLl A*&yi tjli dUJU 

IJ^I Jp- ~AA»jIaj aSxJjA 


,(_^ljAjaJl ixJa>«jJl • 

. C-J jji Jl oL*^J aui_>x^Jl LZiLJ-a^P {£ j£- cO~^~ Calil J^a ^ycjl ® 

. Aa I Jj>xZaa 1 ailplj alii <Li-Lia • 



^10^1 >u 




a.».U oLI £ 


.c-l j^a£-\ oL>-L-il frLiol S jiS • 

.^^ * >.... 1 1 ^-a < asj • 

(JL- 1 ji-> ( j-a ® 

.4.—aJ^JI iilkJI a_^L>- ^sjJbriil olilkJI • 

.^.pudl dliJ^j iaJjjLJI oUli-lj ol^ladll olal-liilMi'I (Jp <jLS• 
. jlSL-1 Jl L^Lyij ^Ij^l ^IjS/l Jp ^ • 

J,| ^ *W0 ^»Lp SJLj^dl O_Ja-Al ^»*Jl a]L>- J—^ 

<■ £jjA\ oL^A-l Ja—ii-- p|^ LJLil 1 Jj2jI 44 JjjJ ,j. : . la' . j 

1 J-p (jN^-^-SjVl ^ /.V ♦ jl Jjjj*II ^j toLilj-i-l ji coL'LJlJ c-l 
eL_~a w- .<3 £_J. LL_a •Jlj\f-\j->-\ jL_j£-| ijlj will JJ ^Aj>-LjL CjljLjJl ^ jA> 

.al*^-! ^^j£j oS/ *W^^ 7^Ju tAj^Jlil (_£jL>\J,I 

,J lj>*£ L^l a£cJa-» Ai>-I—a J^a '/.V • (Jljp- CjUs^*J.I ^iaAi 

J_~a jj-~La r • • 4_Jy J) »Lj J-a Lf- La J-^J • J £jLjN! 


^j—a L$—1| ( J _ ^5j La (jl J-LL o| Kal f aii *_JLaS" iljiS/l L^-aJjLlw 1_ 

tLSL...—^jL> ^_JLp oLaJL>*il ijLSLJal J-qALj O^j-L Y * jj-Aij H^JiJl 

^j-~ .11 jl jJl (J| AiLAj . 4 w -t-a OLD jl taJudj (jjL^a jl ( c;L jl^S^ jl t ^-..a.. ^ > j! 

^— -j ^jdl IaJjJLJI CjL>»^J>Ij olaLi-l J^a jLL>S/l LU.iSj l^s^vojl o^vailj 

Ja jb>-j oYAiLJl ^ L$JI 

ja—1i*-a ^gA 2^ toLi-l a_JL. J ^aU,Vl JJ-UI U^UI jtldl 

j-J a__9^jJl (_jj tixiljjl eLil (J Lj^L?- «-j>- AjC jLjLSLJI 

aLA_aJ A-—^ul^a ^IjS'Lal jj_$L 1 o! (Jl Ail—~A| iyJLJl J^a P-tJL jAJI ^jisLll aJL* 

^Jl aI5LJLAI _-1 (Jj—mjj eJuJ—i l—^Lo^- If ^oYAimJlj ^1 jjl}\ oUjl 

^ i j^ai>xiU JL«i ^Uii XJcJj £-Aj ^Jip ^a iaJj>-LJI (j (jlSwJl ^v^SLJl 

A. t'JLp La ^Jp Ij cL^pI^jL <Zj La L^ xI 1_^ C->LLLJl 

jjisLjil Q j i L ^ j OLSwJl ^a /.Vo (jl jjl oLjl.<o>"'VI I^j j>il jj .jJia 



wj^Ju yialji 


ulkMti6>ij\t-r 




a-Jp oU 


^ 1 4 ^t 4jl^3 cil 1 ^ 'i^3 *-i J .^3 j t L«-a Wj^ I 3 1. ■ I .a ^ l j * I I wl_—C j t A-is*~ L«»J 1 

.aJ->-IjJI li>I^j-w>i—sJI J>-l^** OiO J 

^>»j jl y£ jb JOa t(_j^>«-Jl OjJcJI o~u_- yA oisOll UU-j 

L ^j > ' - H t-i y\t a llj j*p-Lil JI iL^l tAiOaJj ^-jl,/al I oldL^ Jujj ti~t>- tJj-ialJl 

jj-?- JLi» ij»_j*>Uj *_~_*La tj0151—J-! jilj_i 'b/ y^u (Jj 
. L—Jj LiL^iN J| < 0lJl J^UI Jp ^l^ilj O-ill ( jJiaaj 

a» 1—^1 tO*ol_>- yA I^p L-L-1 aJ jZ~~a a^p 1..../311 *jli\£ I 01 ^~1.<aiI ^ g H 0^*-^ 

. A*jLs£| ol jJa>- (_^l iOJ ^-iti ^»oLa1 Jp jJjJ ol5yJtJI 01 JI 

A aJai J Ajip oL«a JI Ij JL aUkl _Lil ij jAx^J 01 O^l-^-^J y£j j>\y^ Ui>-J 

^_a J-lflJj Ajll^a OUl»P l^SUJ tuPyiii 
JI i ^ ^ l - $ 0 I jj ■ ■ ■*. ! I ^ |p t AjJLstli I I ^>-. ^ - l J i a . 11 ‘v . 11 OkXA 1 __ r u .ft 1^-1 

• Jlc^-I j' 

jJ»IjOJI t_»^l_pl }j-£- y& A^Ul (^jl—.i-0 ^^-Aall J>-Aj| J-*oj tl^^al Jj 
*LL_il JI 0LUIW: ii.^Jdl OiJS iajUij tolJHjjJl J* olxa J! aJill 

( j_P IJL—j*j cOjj— Oil ^^a aJU>- t A j.lai isL^ijI (J aOUI (•La-Nl Oj jJ j£\jA 

. iijlil ^>-lj—Jlj jl>iJlj olia~?«ll 

ol-A _ d lj tijljjl^-^U A>»nil a^I?“ j tii ^lil »olS^ yJLJI jOy aS"ja1I jjJu 0*^ I j 

oLS'yJLJI oJuk tJL>^JtJl oL5 y‘ 3 ^~ (J^T"' y* *4~Jl «J^-lj ol«0^!J 

1—iji 1 a ~j ^«A_> ^ ^ t OjUJl-J ttl<iL_«-Jj oil—jjj £^^1 l_ij Nj N 

•J 

L^Jl ( J-^a_j t^ajJkl tiw— 3'V1 tiaii jl^l 01 Ijjjjl (j J~^tJ 

jA> i^iYf 1 t^L-^jil ^JA Jlo t_iJl \ £ tvUOjJl JA ^Jo 0V"A y* JS\ *Cy~A 
l—a J t^JjjJlj j»j~ail53lj Or 4 AjjOla ^1 A»L0»N1 j t^aU-tJl ^yt 

j*_j tj-ia 0 y-^A ^ £ i_JI j-:**-; j-Lal ^yilj cia^lj olaijiiil y\ y> ^ji—Jl aiJ^j 

tA_Jj_fU j_Xl t-iNl S—KJjl y> y^^ -!l y »«J j O'•>• iil^* 

y ~a iQn ’ iLvfl_la 1 QA./S^-j tLZjOxlXa y>**Aj jA>- t.a. - j g j 0^—J Aj^ 4 Ji AiL0>l 

^Jp A$0Ojl Oil; yA i_j ■ j —^lll 01 jOij t yj> ji-S" ujNT 4-jI^j <J^Jii is y&>- 

jL^S/i j ji j^_j aJj^ji ^urii y* yh ^jjI r • ji^ jiS/i 



^1 ^ l >01 




- 1 e> oUjjS' " ■ - ■ - - - 

oLajAJj j»ljjSllj <LaJJ-I oLL^JNLi Lg~waj j 4-jlll »-Li>-Sll ^Aj Lf to Ua^/x Alj 
twJLp^iaJI j-»j ^y> Ajj 'ft OjJjJI jl Jl Ailo! Ojll Ul—>-lj tO»ii*Jl JS'LJI 

.oL^jj'jUl ^y> ^IjjI L$a>UJ Jl AJJj {£j*i t o L iS J-f’j iAtll 


oLAL£JU ( jpl_Al jL^J-l ajJjLs ^jA j^LxlIj ^j ■ > .. „ . l b A- 1 jAUl u Aa—AiJ 

Jl J_Jb*o!l OjLil j .OjSlb ijLwaNl oN( f i>-lj jjLJl i*j ja LgA*^ Ur 

, iaLwJ ob» i_dJ I ^jA Ji^Sl jUT If- A >-jj JI^AJI j>*a *Jsl _P j^ 4 41 JI oLaL^JI jl 

cl_ *a t-bJLlI ^*JO ^ ^b oUa.L-.ll Oj-Osl ^ SAA ^Lp ^y> c-l-Olj 

J *J>L A JI ^jA IjA ji-S ^ V * Aaj Jpj 4iAs£ v_Jjta J Nl ^JU.1 ^y> » ., <a . l l O 
jl ^jOxj L-fj . Jaij jJl S Y * jl*j Jp v_Juil AUJh Jjjb-Jl J jlJ J Sj ci3jjjj~> 

cill^Vl JPjjSb-J Jl j jl* AJUi P I jaA Jp JLoo obLUJ .1 

(■{jjji~\ oLc^Aaj ja*JI jI^a-j olAo j I iil-al k_^iU- Jl ^y> JJi» Lf 

ob-iL^- *LdJI |»JLp Jp oJiilj Ai t JjjlJl j>%~> i^la-Axil OjjjSfl itAJl jl pjj 
J O j»: .m \j j\pd\ lJLf- |»JlL |1 LjUaj^a tL^Jfci-c J ‘J-Lxll ^y>w.,a)\ O j^. aj| 

Jj—It Jji 91 Lfit iJjit.., a 4 -jjUaj^t 4 a j cbjJ —a po jju^bc c iA' f.Lil| 

^'Ij—i! y*j jlA.liI o jfi >Us Aa-jj ^iJLli 4sLJ>\ 44 A—JI Aj'jIjaILi Lcl^lll 1 

(_j A_>-jj O—<LS” O^j tj—^Vl j lacL-t a I^JLp ijJU’l kA-~>-j t«-lv_jl>»iaj! 

iil^ w'Vl oL .a.'} j—c jJU>aj La J[£j j .(^Jl.. .40 ic-l y uff) ciAxu ^>-1 Oljil 

OlJi—Jl ^*>Ucl_) A_jljU.I iAjj Ull jl (3J c-IjSl pi—4j jOjj teLlI aAA (_j oAa-I jlll 

1 oA—A t i.* - , "*~ ^i JL>OaJ 1 oAa j^jj 2 j>-j j *—S' j^jU 4 J O^Lfl— j jAJlj 

jl (3J tlA>- 0 j^S - O^ Ax*jj La^LSo Aj^j ^yJl oL-^i^J.lj jjAj 

L_jAI A__>-j l^j cipL-i j*~P ^ ^p-lj—Jl jA«j (_j LaaA^> (wApLjO 

t jj j-JL? ^ 1 * 4 —jly> ^1 ^*iljil jA«j (J o . l . y > j <31^Uj <J P i p -^~c 

«A_A oUl5l»l jl vA- ~>~ cL-A jj\£> jj Jl 0 LiUU.l ii-Lx-a £j [^Oa ,^pjj 

«-IjA-L_i L^Ac ( JJLsJI jl tolLaJlj SjjolxJI oUjJdl ill jl ZjS jA ^x-rL-ail 
.•111 j 4 AIJUI oA^-jS/Ij oLi-ajiJlj ol^3~ll 4aj^Ulj iiU^UJI oLi-Lxil 

_;U->«Jl 3,1 l_^Aaj tjL-flSlI Jl lA_>- ^JLxj" ji jj-Ul oLAI sA_A pA-J jJJU—ij 
L-f- A_jj] jl (J-UIJ ti-OaUM jUsaS/I j pj Jl i$2jj jJUAS'j ».oUa^>J.lj 

i li[ oil ,J-*j LjTj tiaiLill -UJlajl ijixJl 3*>L>- / i • -T • ijA>»j oUJill oL5 

4-JL>-L-v— 11 cL-Al jjj—L) jO-J cO j .-) 4—>U C4..,^ aU-l jl_la^\l J—^ 0 j . la ,.. — , J l pj 


OS 




I_«JLp oLJ 


J 2 40^J-£ J La W_ «■* I 1 y> y^J ^JJI £Ljl5j 

J ij cjLLJl 4JJ*>LIj J| viJJ^ x*j (LjLpv*»|) L>jjjl Jl JJ&I OJL^£U 

ojLj-LLI Ji y° <JjJLJI jj^LaLj SjjJjlII yA ~Jl o ^yj l« Jl vJJJ^ yy*j 

j_$1 X-* j 4— 0 I 3 Jj^AVu jjjA JuP SjjjL^aJl aLy 44^_JL>«iaJl ^LaJ 

^LJaJ >*-J y ** >- j JIj LyL*JJ aXa^p*- oJla ajyjl./aJi aL a Oj£j jl J -o -X£ cL^JUj>»_^ 
•L_dj .1^- ae-jJuT SJjJl>- ^5L*I jj^bj t^il*Ji jL>*-> J La yJL» JJ Lfj 4<_JL>xiajl 

4-^-j\il Jj5lS 4^**JaJl kJjL_5 j>%zi\j 4_»jl j>-\ 4j j^all 0 jJfcUi LOul La^-JL> J c_oJb 

JUJaJl LjIL^o jSf 4_<J*)Li 1»_ $j JaJl <JjJi>- J L^a-p^- ^ 

. oLjiil /y= 

LLls 4 L^JLp OjlJJ <L_a UiN oL*JLx~J.I 4 tj 44 J? j}\ jkLU j^>J3j Jupj 

4,0U—Jl JJ L j}I vjJJ-L ^1 ^L^LjtSJ Ajwiajl L^J>tX~%j .^yJi U>t^A>JJ ^>oJJ 
J oLLj^L—JJ w-4yL>tlJ v^gjLs Aa j^~ (^ 1^1 $ a Li I J| 4jjL./a.»Jj j 

jLjh-J| y—A JwJ I Lf>- j\*a j| «^j 44j y%*}\ *L*>-S[1 ye 4,Jlp}U l>*lil 

4jL^ ye ^jL>JkaJlj ^—jLJLpNIj JL3UJ--I cyy La Jl iiLua^/L coUay>xilj 

yj* JjNI jlj-t^U ojLjj: oULua__>- LfU^ Ljtj 4 a_> y>«Jl oLjjlSsJlj 

4o-L>tlll J OLw^JL*J * I /o * (»^j yj J-43 ypjj 4 oUjL^JI 

y—A 4Jl^-LwJI 01 w.4.'-T>..,^_lI /*\ • ^jL*j cLjjjjl j / t * 4--^Jj 

.La y&j 4^-3^>^11 

«*>\j L«*L_Xp A^Looj La ^ j J—dj _iL>tiaJl ^yaxj l)I jS* Cy*J 

v^pJL»tlaJl ye CjU^hJI y*) <Zj*X£ 4jI^ ^ullJlj cI^.Ip ^yuu IjTj 4^]^-v*''jil 

. . 4_» yx*S\ L)Ll^-l yA jjl JS J 4 4j -JJl] I ^ca 

4 4^,4— 1 l>t-UJ 1 ^\^j—>\ yA JL axJi^ La^LS") J)l j _/*^ J *-^p^ 

4^jy>r«M S'j'SlI c LU ^ : ,, o j oL-a>JlI ^Jp La^-<>j 4^JL>»_UJl ^JjO ol LL>-I 

y—A y^>y u L^a <^>*^1 ^Lill (Jl —j a yvJ 

4 M X .d. y 5 j jlS* Lji| y \ ^4j^>t-Jl oLjl^sJl J aSf IJ v-jl I Ij^Aj 

. Aj^lil jjLwjL-l 4 ^jL>- 

OjLjo yJl ys* Ui_-^>lj 0j£± 4_jL>tLJl ye O L»w»j>*jJI OwLa Cjj-o Jl 

^>-L_J»l ^ d.L w <>.J 015 4^JjL^Jl jjJLsAS' Jj^ j>tj Jpj 4^^Jl ^wa»AjJJ 


jJJI 




~ - -- — ■ — — - - 

j Ijl Aj! ./awJl wLli5 Oj-^A t^_>-bA! <3 p-tal 

.cjjAI Ij^pxiJ ^j>*jA1 ^j^A~U l3I^*A! vAAIj^j jIp 

£_* J—aUcJl p ojJJiIIj I^JIjj j-° JJwj CjUa~>*Al <1 )Lj jIJDI <wJL>*-laJI wLLj oj 

qjIo! vi_£ ,../?^-| aU! o aiL jlAJj lS^ iC^L^-Lil 

JLJU) £jj-Jl ,j_» Lyra^j JjlaJ 1^ toJuiil wJL>«iaji 5 yaJ ojlyaJi s_JL>t-iaJl 

0 _/_.531 t joUlj iS^Vl jIjlpI JjIjl; >jJJ.i 3 i( j—^ 

« -L_j J-^JJ £—9 I L_C J t A1 J<**J 1 aJ-^JlwJ jj) -,/3 9 ^1 ^ \jT Si L^-Ap ^ AaXj 

. aJlJI ^jj! 

^j> 1:11 oLJL^p -j^ <Jlsj ^piiw cj Ui.> x-L 1 ^LU> jl jJ j>- 0| 

4_-jLj sjl ^L$J 4 Aj^JA 1 .jJpLA! ^jJuu c.dla^ Ot ^jjjp SJl*J jlfciVl tlj j3 

(PCB) ol_Jl Jia"«- \^~j ^aj ^>*JI ,jA*j 

.^_L>tiiJ ^Ip aj^*o^- <*iJLjLw4>^LJl c^ U Al ^ - ^\z£j ojJsp SjA j1 
a_^9 ^J- ^3 jL>xj jjjl i ^jj3«i')l 1 ^>*Jt ^*«pl JlSJ 

A-yfllil <J £.- JjZ .Jl £_* J. -> ilil ^>*-~U Jij tOjP*}U! jl J^PllJl Aiapj 

tl—Lul tLAy-^-jU) ^aj^LA^j ^5 1^—S" oysj^Jl oLva aA-L*^ oiIJl>-j 

1 djL_>L^ill j I ajJ_LA-I ^ Cs* aj j^r^^xiLwsAl (w^Ly^j «^JL3UkJ c La j^pj 

UU—!>■ LUL^-lj aLaaiII CjIj y^aA-l j-L*j j OjjJl ^_Aj Aj Jl>-^j I^S" j_ >r \AJl 

^ Jj-Ul 0j'^J! ^jJj aJlpj t^ ^ol jj ^ j£- Jj Uuijl j t jl yJi Jlj I 

.AJ^Ij 


^ji^_ii j «-i^>—^Sn jiiu jLisXj'i/i j kijjJuJi j.sU ta» .i c/*j 

^-9 ol—^a ^ vdljliS—J-4^J ^ndJl 4jJ*£ L^J iij jA^]j 

.kd^l-L-J.lj 4 I ^i ^. , o j IjTj 

iJi—!i jj_Sli jl ( J_oJj^- ji ij ^e-lj>-l jji jUaliNl ^ioL>iil _^S"I j| 

jJ-C- jl)J_j ^jj^I—9 OjSii tj-^J jptS" jl iiJUiP jl ^>-1 ui^ l - ; ^ :> " 

.olk->*il j jlj»»Jl Cj J>9 <w9 lil 

i Jaji ^ • • iiL^L 3JJL«i.l «j^>»_JI j jJl Ju-I cJls-L,- ol?w. 

. jJLJl 


n > 


JyJl vl- jk Jt>\£ 


a x -A^ 0 0 - ^ 






<UaIp 


.(^xJl.. • (JjJljt* tiij-i) aJjlil olj^l yA 4jdai V’l — Y 

.iiui ja jjZ r g jutT^ i -r 

TT -l 

.U» oo • Is .-o 



,i>-b»-j e-IJaP \^0 —V 


. Jlj ^ £ -A 

. Lp I ibf o*Ap ^ 0 
.iiJbitLl 5jL*iSll JA bilaj Y V -\* 

.ill^bu ov -\\ 

■j >-\_^Jlj Jl cjIjII* ^a a j^S jliJsI — I Y 

.^Jl. • • 5 c<w* | ljL*** jU?l j^r 1 a to^ot <5jj> (jl AiL^I jlta 

oljjV) Jl viiJJu ^Jlj uiU^AJl £ ^1 ^hJ jl C-J ^ II* 

(L*_/Pj Oj-jjJlj ol~^- jJHIj jjL*J.L j^isljjJI (Jl (j-' 3 - 1 ^Jl aLil ijl 1^5" 

cL-u ji tLjL»xl) (Jjj ^jl J -1*"o^II ^^ui-jS/l ^>«-Jl ^Jsij-1 (J^ - “Uilj.1 jj 

ad— y —a l— f- ^/\P ((_5^^ fr*-* ill* jl J^rj ((UUajj cjljJl 

(j—P O-'Id-'Ilj ed-o—»S/I (_J 0^>-^1 Olw^iilj sjjl j^Hl sd^L-A^ (JjjJLJl 

.aLil (jlll>-l ULj-Ij l yS j>nj (_|p i^JUiiaJl 

O—£ diis ^ajS/I jj^JI yj>y>- JjJ J^P iLaL^Ia jj 

olj ^ <>* (ULJ ^ JI Ua ^ 1,) ^ u ^ r^ 1 £* u ^ ^ 

(J dr 4 jl* (Ji *—**^t“j t Y * Y ^ ^»Ip Jl Y > • • |»U ( j a IjLipI 

jl 4_^*jjdJl c.a_a JjjJ yA <L->*k£ ol |^p j-JildH 

Jl ol^—“ Oj AY ^ o_^I« Y*'! * Jl y>- I ll* jlH jl^wj 

j^--o jj—Jus IV • _ a j^^._ a i j_^-l» o V • (Jl Y * Y o |»lp j^^Ijlaj (J-ai k_j yA 

1^-u c la .^jlll ^>«-Jl ^jA ^IjIj Ajila^a (_J ^^*Jl II* l^lj (j^“l^-^JI jl^—»j 

(JjJ 4 _IpIj (__jj_iJ-I .,._llj . ijJsZ- j->^J ^jp jjJj^J i—iyA (JljJLlI (j jl^_Jl 

- l _£J! >i< Jt>\& *\ Y 




a ^Jlp oL-l jS 


IJlJ . 1 i^JJl 

cpL>-L- w0 f-Ll_jjj c^ljl—Jl jj j—a ^Jl^j j- 1:11 y* jl>*JJ i*jJLll ( y^\ jjl II 

Jp VSji\ ji £A tiiUai! i^LlaJ jJwa^5 V^^li\ iiUaJI Jp i*\jjs^ 

JjJvJI oUl 

J^ij JV J-L5* Oj*\a Y r ^ ip-Lv^J IJ^o jJl S *1 ^ ^ * <bl ji J-jJl jf (J JJ? 

. jm<3 a dJJPjl ;|juljj jjy ^ tl—i-jS' cLJl^u 

\ 1 j+/2 a ^- r /?.j ^Jp JaA...,.j I jlIxaS/l 4*^5” y* /. Y 1 

l—■> *jCa JVa Qj pJLa £ \ V 4Pl*-) 1 \ ^ *. a <1 U -■■■ < V- fl ja jL*L® 0 0 > 0 


.I s 




(J ^-> y .Jl sLi OjUl j.>La 4 j 

o^Lj ^a iljjj ^Jlj caJJU oU-lJw-Jj Cj^L^aS aJu^ ^ — \ 

.Ajilj-ill ^jlaUil jj jl^.,11 

^J—s- i^j-i^- ^^Jl cA^t-lwaJl o^saaII y p a^UI oLaUJlI i^pLuaJI oj«a!I —Y 

i— Ak/1 ; j cjjJaJ-l 3 Jj.L_^j Jai ..« L^L a A'--/3j j —Si!I cpL£^ li 

‘f IjjW i ^A La ■L J y- — J IJ Jl*jL— jl ^Jp Ajj-^JlIj £ I g ' 4 ^1 fwtll 

' <J *-*j-^ V * ‘ Jl y- jl j JjLj 

w’l-J—^ilj A_jp|jjJl oLvo-aJlI cjUJjJi—>J (JLjj !^_plj^jl j-ifl II -V 

. Aj^JLi-l 

■ilj—^9 Si I 4 4_jlll (_JjL->*ll ^ VI JUL4 !A-Jtj 2 ^-lj AJjwLJI oLiL » «il — i 

*1—1sJ| AiLsi>l 4 1 J^—-p (J 

. ^j- • • ji 1 <J ouij»i-i ^.t>- 

LJLp-t tojlviJl ■> -lj a_jL 1| olJLJl y**-! oLai?»ll — o 

£—>J*A J—>U jj—p ^-A-pl. /j .) L^l jl ‘Jitj J>\j J^flJlj ^_/Jl wL—J j) (^1 

p ^ 

<Syr-j 4j>-^Ail (Jj-*-< L^l ^ tiaii jjg.4 Aj^>Lj La «./> \ ® * (^1 y*u jJJu 

l i y.. . ,_i t _ # _i)!j tA g;* -iJl cj1_u1531 j— *jJ LjI ja l>-l^4 jit jj L^S" t^jjLJl 
jj—P yj—i >^i-! j—S' tA_jJ-^jl oJjjJl jl Lj^Lilj Lw, jLjJUI (Jli^ 4aJu_Lp Vj>\y\ 

-A-SLjk—Jl ajJLil 


nr 


jiJI kljjJ 


jduji 

; 4£jj&j 




t j>~ I yi —Jlj CjIaI j^xJl ya LAJLLTj ulOljl^NLi k—ij~<aJl — ~l 

oL>-LiJI ojjjJl »—jLSC-JI jl jJj Xs- *w?U>- ^(jjil £-«jl>« 1I (J[ iiLjJ 

j* 

oLA! (Jl J./a j Ljljp oIa_>■ jJl J—i y> oLa ya '. <upl««l^ilI oL^iil — V 

iJ—^LJl ;JLi» jjL_*J.I Lf- J_>-^j j_sj iL^jla a..—> i_jjJu 

^ I ^Jp jjjA ^^Jlj ijlS/l toJLi^SJl jISAI 

OlJ'—J -L-*J !_ I_A J \jlj JJ jl tLj^jjJap»- j^° AjJjj l^J^ilj ij^Jlj *•»—AaJl 

• ■>'ji al Ji jp SL^ 

oL^iapJl jJl^xJ A.a.J'3.' Ai~i jJ •*< iga.la*.,t ^»JlP j] ij..,.>- ’oLil ^rv~xl ^aj olil j>- — A 
sLU*^—SJ ll M 0 .., l a . J I 3 J^l —>~ LLib^L] Us> j ...P >- i .i f^A I ^L^J-Ll 0 j L , j 3 l l^ 

J-jS/t <Jp J5 LjiJio ajo. jL JULj tJSUl j 1j_aU y> ye; Lxp 

ijpLjljiAl f-Li j jlj_i_>- p L^^JI jjisj lc c^. 4p>xll jjKJl 
y3iX>aZs Jl ^Jp ApLw jl ^IJjLJLaI jJJASJ C^*waI ^il 

.oLil jJ apJl*1I aJLJjJI olijJAl jyi 

aLJ.1 K'-f'Jjjj ( J~5l ^ (Jl cJ*^ ‘■pU^lil -U<S^J iJIjil Jt^il ya 

•V^r' 

»_jLL_?-'| y^> y—A&A JXa j^ ^ A j|jpi Ljjjl «L*aaIJ-I jUapS/l i^_iiSo 

IpjjL^ap 4—<i^]l o-X&j ^w*l A_JL>" j^—L> \ A ^1 j*XAj tL jX* jl>i-^Nl 

IjjUl j^cJl ^p 

. AljIj jjj\ ^Ijlp - y“ j^a j j .-la t A 

. A-* yJLl I Ljjjjl oLLp i^_~x5vo ^JVA j J~ L« T 0 
(•O (^jjj^s/I f-y. i-l ) j—Jl y jU jV0 

.Lj^_a Iaj jAmj LjUaj^j 4?u U LajiA%‘ ^Jl IA^j 

^ • • I jlA l.A-,yj jlj^l jliap j/L A o - tt-v A \_dj I ^ A ULp A^-J Juj-Jl (jj 

(Jl jj>- AJJJ5j (_)■£• iile—-I *>L ^ * * IfA; tl^l^l y^*j OAii 

t-L_ij^^Jl OLia.^ ojj-Oj Li a^Sj ^L^wp y&~ ^LaJjLi eJ-l^A ^>-1 ij^u wjJl Y * 
<0 (jL t,joj-jjLjJl J™aIS^Ij Oo^aSvJI , y~S j 1 (jL ya oljL^Jl ^jI^pj 


ufe« 




uljruU^dJlSj^n-t 

. JnAAl*tl jIUaVI 


OjLJl jis\j£ *\ £ 




olil 


C—J—AS -UpL^aJI oI-Lj J_Laj iLiUaj^j ya UIp jl LijjjI -la-tu_j ya 

■ Aj^tJ 1 i j vi -* y~ ^ 11 -Ai-.jm*—S*^ 1 ^ ^ It ^ya — ^**i ■ l > - L.. oi ~ 

jLs tLoli t_aa y;— j i_ij^Jl ^j_a ol?l*~tl ot l y > ^ jlilij 

jlj A—pL>- ^_Ji*J! ya Ijj»1 p y j)C*~~~a ^^aSvJI ya Aj yi\ (_j lx ^ai>»l!l 

u ‘ijJi y r y /^i ^Ui_j j,\*H\£i ^luas'j ^ ij^Sli jUws 

* l3 *— 1 " .‘~‘"'^.5 —1 LS^Ji 

^3 -L-J J A—ip y yi A-P ya ^-1 O li t C-J l^Ltta ^I ya L-*>S/ It yb y -ij 1 ^-ttlaJ 

aJJ-L. 5 y t—... — j | j^.a ' .- :1 I ^jp lXj j-j jijll tial*~jl ,_^l 

j_tS"l Jlia tujjjl oy oIJli UL»j ^yJlj toliliJ! Jp A~p-ali-l jUi>i\l 

(■ VI jlojJl ola jlp j{jla~ ^1 J aJI ^Pjj i Li 111 J CjIUJI ^>.^,1 

— T * ^ • ) jijLaJ) J-JUjI y Oj-o-_^ I ^.. j /^ * (jl Ut»- -XS^II y£^ i Jaia LgXa /.A 

.(Y *Y * 

o^>«—i jj- J. a ^ T ^_ iaa y-a J—iVj tOj—ll y -1>-I ol/liJl ti-il yj 

<J—-jlj >-^Jp jb»w»uS/l alal>j lP"Laij toLlid! a>-L^p ya / ^ 
l^-lp Oyl?j lOLtliJl i y "/. i • O y\Z 1-tJ yb (jj 4 ® j^A^- A-1-aj^ w’IjL^I 
1^-aj jia (J oliUJl y jlji yy. L« y iLJli_^L -"jSLJiS yj .o^ilj jUjJI jIjT 

jJ—Aj p—l J l~—»xJl Jj .jJ^LSCJlj j v - 13 ■ A? > (J,} AsLp| tjlJjii 

jljJI jl^ll y /.I‘l o lIIjJlS' coIjUJI (y’ljl yj jlJi jjJU c.a./a'ij j^Jua 

.IjlUJI J 

j-A-j j/1 A.- j ajlla^SlI d^lilAiJ L« yAAj <~Ljj 

^j~-a >»^JJ yjs j_p L^Jj^j i_>LJL>j j/1 caiuaj vljj-bJI j| il ^jjfl jjp 

tA-pj-»J^I ^LaJjl .oU^iil j! y^^jA j/l j\ A^v»LaJl <u>-Uil ol^Jcjl j! cjlsSflj 

(J—* ol^il yA Aa? jJLa JOJ>~yl -ii_J O yS\ ^~.,A.i 4jji yAy -LiaUJl jli 

OwjlSUlj iilj—“S/l ^jp ol_^j>tJl 1 JjjJl (_j j»1p 

a-aIxs 1 !_|pj tLjjlip (_j L^ap i \^j\j\yJ^\j j^JaJl til!JiS" y^S!! 

. SL^-1 J y& 

(j -.d A J j_J^i -Aij tA~AaLL| jUiaS/1 ej^ ^Uj^Ij jU j/1 j (jLil ^jUj tiLS-itS" 

y—A j! i!j j. -—^ x.-.. j j Jlia j-UJ 'J Ol^a 

t-Ljb ... y> Lj, ti^ - li A>t-1< ■ LL1 X .1..* 1 jl 1 + <t.,.Ay 

JA\ ti.y>U- 


ne 





3J iJLwJllJt (l)jj_JjJl jLAl Jj-Lp 

cc_15 U w-L-j a _La IS* <jI ji (jl -L>-j £**>- jj 

. A^vXflULl jlia^Sf I AjKpW j^^>- jJ A*s 0 jfr ^c.«» v ^ I ^Ua^Ji (jlijJl 


L*Jp ^Ji; o^-^I col^UJl JbJlj jb^ibU i~JL ^Sh viLli* 

A.t^«■*>._!i A_Jbbl lA^ya^bLj ^lia^aSfl ^^P £jUJ] t^LojJl A.*.«Ja 3 O-'bo^Ap 

.Ljlil oljlko J^>- jb^iVl 3 AjjbLl 

LjT^ ll oL-~a A_/?L>- ^oL^JJ C-*bjJJwl |*J&1 If* I j3 l-dl,.,/!; 

^wL-J Ujfc A>*-^ 3^ A^ M^ a I4U4 

^j.h _ 4 ->- 3J ^Ljl <jJ^I li-L^ aIaA- ^r* ^br'l j <lJLx 1I oLU^J 

3 — ^ lLLJ^> <jL?j u*1j^JJJ ^* 1 * ^lJ*>w*>l ^jp a/UI tAjj-«i,! (3 j uS* 

cjVL>- jl_>-jh JUi 3-^ ‘.A-^bJlj i^jJjl JjJJl 3 

t 1 * ^j—« <31 ^a| 3 C-*lj^Jl ^2-*J 3 J -b*J CoLlLi ^£jJ^JU o^J-Oa 

CU-LU jJJjl-S' o * 3) sLi^Jl oVb*- oJu^jj .aaIc^ oL'yj 3 j 

^ip 3 ^ 3^“-^ 3 ^ a>-^jJ ip^^i L>- 

oLa JjLj ^ jL^bl ^- ; .^ tcjly—* 0 dr 4 3*' 1 ^ * * Cr* 

(, * 
o-Lj ^lj—it oJ_*J J_jJl>vdl j»_j [^—S* taLaJU ti>jJbJl jiLuata C-O-iaj 

t _ j^^j\ ^jl*»xJI jjfc 4 ^->LoAa <jLSjJIj 

,jljis/l 

yj—^-’ij ol—Cjl—LikJl ?-lj_il ^ gll Ais L^SLiJ iiLwilj 

j! J 51 JLJI;^J.t:.-, ■« c~-jLS” «■!j—- t* 1 li- 13 J >-j ;L_^SsJl y>-j JlSwl 

La o^Lpj tlSjj L, >~j^>- Lj^P LA jL j-^r'i tLjj^L- jl <AjjA’ 

LUJ^ Lllj L^Jl J 3 ** - . ' J fcU O j>- 3^—i Jp Aiajlj-la 3 ^ 4 > ^>0 

^ ^Vlj oLJl3—^1^ t ‘t—o^jjlS'jjXjtl 4 jj^AjJI cjUS jil (_j 

^yiil 1 J ^1 jjI j ^la i Lojiipj ■ <*■ AI c»>LLp l_c I ^_51 »—*-JjpL—j 

4 - JjJll »Lil ^_4 L^jLj ^sj \j>Juf- LUiS - l^ i>\ j^S'l kw-~—>j L^-ls iojLp I4JJ lSj^ ^ 

.^UaVl ^^Lil j Jl^^l 3 ® jLLa ...T) 1^*^ 


.oLil ol‘ jL> J ^jLJ ^jPj£. ^Jj IfJj 


S A^oAp Ol*-l jS 


jii>«^iujiiuuw-r 



jJ\ >l* 




GG'Lw*! jS 




4-le- J_Uaj £j-^j ‘GjlSGl J ^1 p-*l dr* 

OjJo> *U u-j^i jl^JjGj^^p J-GJ G~>- ‘(Vibrio Cholera) l _ r <—» 
|1L_»JI ( j_* JjjJl tj^ 0 , (J a- 1 ^ GjJG G GJJSj tLj- i_jL a« j >-I jloljlji^ 
J-^LicJI oL-jlSCajj fciJU-A—S' ioLi! ^ Juuj iJG olla>tl JjcJij iGJGI 

pj L«Gp Ip ^alS GjJG (jgJJIj o!^iS/l OliiGJ ^y>»../a 11 »_3^.Gl ^y»»./all 

tl_^J_^£JU GjJGI iiLGJl .til zy> pj ^iJI jIpJlIj iGIj—pVI J_>G 

• ti j^,]g~i ol-GkP (jgl t-\j>-\ OjZ 

L* lilj i.yiL,. GUi ^Gip IjJ^£JU O^Uj V jl>Nl jtf! oli GU ^ 

e-Li 0 _^>Gj jjj jJl i—J -IjJj taJGJl Ia.»*jJU ®jli J.I G 1 Jb>- 
pj-j '->b ‘ f, l<-G i_sLiJ-lj JbJLiJl G-.>- ^O^/LM ( j^ /.G jjP 

pjG-$ O - -j 4 —tj GU-i-i p-f“l$ p^> r */2 l l ^>Gl p^>-^P 

^ yLP ^GJI j_^JI J^U- ^Uil J g> jjJ-l iGli oils' VI ^ I JjVl 

tlSo^Gj l_ / rG>v>]j Gill (j k_jjJ^/1 ^jil^Jlp tj* G~.>- OjiJl oLlJb 

<i_ll jL jl^-sS/l JG>-I U-Ljpi \ Ao £ ^»Ip (J cGg>- ^Jl iij jj«il 
jlS G—■>• i^lll IjuA ^iGixjG il^iVl jOi jjG pJ*>l (J A>wX4 

j IjJj_S3l S_iU_pi JjJ* p_al j-a t\ IJl» j&j i\jJj£JI LjlSG lijit 

.IJLGul 

4j^>r./a ll 4_i-L*il JjjJl (_51Oj-b>- GL>-j 

^J—P tj—^ *<—Jj-GJl oL-i <OiljJI 4_i-Lnil (_)j_lajj ^j>waJI 1 ij*0- Jl oUl 

4 —1A. ot J 1 O-^ JjGl tj i..... 1 } yJl oilj'li/ I 

t_?l ■ h 1 j_j —p Jlj'i 1 j h - * )l ijJ it J^lGlj jjGJl oiVjow Ghj 

p p p 

juJ»Ij l. .<i1 j —pj G^jGI j o yJLjl tol.,... G I ^jpi (jj 

j GGy! V j-* Jl ^ tG—JJ tj-- f- j-^l Jj tjl yJlj ol ji[j 

j GG!j jLSj 4 —LSlj^l (_|J ol......«...,_~JI tol.i.i...!! 

tj,) GyGGkl jljp’i >—•.-•>■ lojLill J^IS (j GUi G«j pj t4jji SyJLP (_^JL?-| 

• ^ l * * (Jlj^- olij ^4 t jjJl4 ^jA JS I 



^jS-JI o >ui 




iJjy'-Jl ol/wilj olti-L t-U.1 jlI /" 

Olj laallj ol «li-l cJL-ft ^_aJ«J it ^Oit—i-l £—iy> <j Oj-UI 4 _j»-ji SiLj — ^ 

44—jla-g^Jl CjL5/I /j— » JLjJLP 4jll (_j IO >j 4v— UjjXJl 

L_fj 4 ol..ala,‘.II jl ol j_L I ^ya aj /JU 4 *.lit j ULLj Oj£j Ji ^/ll 

I Ift ^ 4—'/I! 4>-ji y& 4 A C* Ls^ j 

4,j—Ijjl; JUu 44 LLI (J Sij_>-/.I 4—Lalll ^sLaJL OjlxJl S^ux-Jl oIa — Y 

^la—LI) 4 —U~>JJ 4 —ikll (J ^jLaJI olft ySy J \jy If '•y j-^ilSUl I. jJt 

.^iUM 4—4— Jl 4lj| Jj>-J (J IftjllT J j/? (^jlll 

If ‘^i-oll-l 4iLi j jJ ojiiil SiLj (_|^ jl>»-Jl (_j iS” j4»-j j^ljjJl -XpL—J — Y 1 

4 IAL 0 J 4^JjIj 44jjLill jl 4*j/Jl ^Ja\yLi\ yu 4—J jJjJl Ol>-Lvvg<4J £J-Xj Jj 

ySL<y)} j 4J-wa_JJ jl oLJao'^U <-1 y 4^iJlj 5 -XjIjI 4_«_iJp /pIo l^JLxjfj 

, Jl/? 4-0 J Ol jXi -X*J 'i/1 4iijJLJ I 4—Ui y ylL>c}\ 4 ju> 

^41 Si ^a>-/I (-III oHaj L.lt£ jS/ 5 _ 3I £&Jb ^ — 3L*JI ^1 y^i\ £}Jj — £ 

i^ft J_p i—..l> 0 ~Ll lift yhzij tdj/Jlj «- LL I y otI>Ow« l $-*-4 j/L tj?J 

j-L-Oil y^> ^wij Hj 4ll^>- JS (_Jj Jj/JI (_}/ 454 ~«-w 

4>*L —4 4*,—**1^ Qil>- L ^ m . — 4 ^iucJ jll olft y& ya\>*z}\ dli JX*j 

/l_ol (JJ /gil 4_Jy^Jl OljLlllj ^jjjJl £4 LjL?-lj 4^rf?S f l OjJLJI 

, 4 —'l^rv®^i-^Jl ya 4 —‘1^4 SJ_*J aJLj4,j 

4 jjLLiJl 4A~A^-| oL.:.—11 y^>~j -X»j ij 4 y><^i I ^ls (J| 4 I - 1 jJjJI Ji - 0 

(_!_ P 4_ ; ill> ^\]aj 4,'A- t . l I 4jLilll o'i 4r .... H jLs 4 y >%.Jl 4 L 4 y y>- 1 jLiji 

4 r U^Vl 4_ IJ 'u^.4 g S ell J 4 L 4 SjSgij ^ T . la >.. j l 

LjliJl SJ—_ S\ y.*» ‘(Tar balls) v^jjJI jl jlill ol £ L^-Jlc- 

jj_5U,l J_ 4 Ijj«JIj I_ 1 ^4^Jl ^1 j_j1 ^jja tu i y->rj (jj 4«-l^iL-> a!— djtJI 4jjjSj| 

g • y^* j—1£\ jj) 4Xgdiil oL^^il o-Lft (_j 0_^Jj^l Olji i-XC' J—44 *y-y>yj 

j y-£j JiLj 4(1^>< J jVl J Cj^TJ 40_/4^1l i\,\ 4iLp| 4Sji 

I^S”) S-Oj olil*«4 (_|l Ol>11 e-i-ft t-lil oljU: (J-4-^- *XSj ■ 4. oJuL-Vlo^l 
JglJLj 4jl>»JI 4 jOjI 4(_j|^pVl 1^X4 J^ai l l 4_~«4J4J 1^0 4 (/III 

4iUij 4 y~b 4 —Ul Y ^ ys* ^ ia->H 0 I 4 (_j t-li^—Jl olj^Jl elft jljjl 


_ 4—jjp gUL-l/ - 

»Ui ujij u-r 
: 2 uJjjfuJI ubuilL 






— AwoJlP ~ 5ass=^g^saa . " - 

wbl^l ol/jU jl jS^\ ,_~J V' /JJI ^P ^^iPj t4_<fcjta ^JlsAJ 

c -iill <ua—LaJI c-Ll^>.«.^ ^Lj jS uL>-Ij ^ ^ 

•(»— ^ 0 o^ tM Jj ' t!^' ‘J a ^ j 

AjjjJl OjL?^I l jli tAla.L’. ll A-jJj^Sjl Jl ^jJiajj ^.« a .. ! L l 1 (■ y+a .JjA-j (_J — "\ 
cMJ_>i53l JL_La o_L)-X^»- A—j L..^-S' CjLJ( jjij tOl_/J>jJl ( _jji*j j_^J 
ojL->S^II o-L*_Sl p a—^-LJI djLS^jll La^\p^ *jiaI J-a-UN j 

sJpjjl^Jl ^ya Ia ^JjaJ j . ** ■■>* " ■' I A*ja Lf^ c A-j yjS jj. ^. a 1 

. Aj ^>*J| 

- Jjj-JL i_£jAwH ^ ^ai?rx!l (jjJs ( Ja-Lij 

c^_ilS" La lil LL>-I IjJucu jJU.j j^5j Jjj ^(JijJLJl ^xd.1 j\ ^Ui-I aaJoJ j j£-\ ~ \ 
Owi —b jl 1^—5" i^i-oL^-l o'^JjJl ^_j-*-ji!l • *Waji>wa ejl^i-l 

.i)^>iJl oLulSLJJ Ijl j~e>\ w_,~j a! jilj alJJ aj ji» aJL^IiII 

(aaLw 2-JI C-'L^ililiO ^j),]a.^LS aL.L jl ^J^ljjjl ^|Jj«^jL oLipxi^J.1 j£j — T 
oU-LJ.1 aLjsi?-1 ^Jp JpLw«j Lf tc^Lj oli olJb*w~A Oj£j (jl isi —~p 

^OAdJj.LI ^a 0_ / r\~S' OaL^S* ^1 J>*JLjjI jjji ( ji (.j^ ^Llil AjC^al^JI 

A a\ a.a oi a_j^> ijl 0 >—j15oI j_P _/uLl!l ( JLp jj AjiJlSjJl Lf 

,ojjl>«il jWLil j\ ^.sUM 

ij.ixy . ^ O^Ljj JlpL« 0 Lf J 0 r^l^l Aj y>t^i\ y>-\ (Jl^JA^al ~ V 

(w~»-JLJl jl « I jAjJwj' j|l ApU-j ^ IAjL>-Lw) ya ij jLiN Ij OjJjdl Ai-i? 

.^Lill 

(lA^Li-l j\ JLajJl ^J^XA-J (_i jjLSL Alii (J (JjjLjl j\ ^Li-I jl ji-\ — i 

ilj_il aJ_A SjjJ Oilj IfJLSj y*M j-a^Jl <_j[ iS^JiJ AiLL^Jl yJ* ^ ji 

.L^j» aLJj oL* 5” ^SLa! t jjjlJl jrJLiL jU^jf 1*^ I jp 

j >. a ^> \j iL>-j-jsjj Ij jjs jL 5"! Ailiil jl>«JI ;j jjjJdl jl _^-Lil t [_ r p i _ f ^pj 

■ J^-S/Ij ^jji-jS/l ^JlLa AjL-L«II 




jb\j£ 





^1/aI iSlLA jlS Jjjj tit/Sll i>ws oULI (J-a£ (J| ^ya-Jl 

t(jl-UUl ^jja wi (j lSjJL>- La ^a 4-^alaL tiaJla^l—ll i—.J/Lll st~» ijLelj iiliajj oi^>- 
Lo jLU»l (Jl 4J.UI 4 >»vajl 4 Usua £*i La tUUij t \ ^TY P (J aJb*U.I 4 &UII Jlia 

Jl-AP J-jI jl (_j tli-Ji L)L-Sj t*t—'/Jl ala oi^A- AjiLij^fl Ja jJaA-|H ^->...0,1 1_S^-A- 

“Guidelines for Drinking Water Quality” tjj /LjJI j^JJl oL,»...:)l 

early 1990s 

1 <—J jl Jl ala tliljjla ^S/ J* (Ji lrt*J 

: jtfLd/I - I 


al_a j jJl 4-— J La j/Jj t^!l*il yS- a-Lit j ^aLu?jJl /S 'y 

t Jjl—J.I ^J—a-li 4 SI.— .It j /I al^a y jl /a |»Jt>«JU«J,l U) ^»-lj '— 1 /«Jl 

5_/_} (J^_L £_a ^al_a>jJL) tJj—LJl 4-—j ili/ i«!—>- ialil oljb**— y—'l^a 4-^ala- 
/•.-,<a_1l j l.•.•!■.■ i JpI ^a»Lua^Jl 4...- ) Oj^j tl) 1 /-aj Lf j t^-i—at/I eJJ alii 4—a^la 
i-L£ j tala /J /^l^>t~la 1 * * /P ■*ijt U U| (J-aAU it ^l-LicU-Vl ajb XS- /Ul 

JL-lP ^JL»- /_S\j . jL_) /^lj-J»vUa 0 * ojl-1—ILo ^y a . il l-L>- (EPA) 4L-JI 4 jL?" AILS J 
ti! iS i J-i Uf j t^aJl j j^Ua J\ 'jSy y> Ojjj 1/1 t4jUJJ Oj/va 4-—L /»ydl 
aLil JL-jJj *i/ jU 4 j jUJU ‘JUaSlI 4 —aalaL til/S/l 4>*-^a /p _yoUI 

»yu-i-l 7x—a ?jjj ./ /^1/jUla T 0 /p ^aaUa/L tj/lll /a jLilaSM ^Uj tI .,. A l 
J—S' /I jJ Ail-1 j/la'J iilSLa^ ^aaUa /Li tii jiil alii Ai-L*-a ^y> c LaJuU I 

:JJUI (j/all ^IJ^iX-xL 

J_» dLlij t J^al—^a/l J^a a/J 4jLalA-l 4 SL—Jl ^wljJ /aa-J alii jj_^ta /j • 

.LiG UilSLa l>ia- u/; 

4il_™i>| l_JL>-lj tA. 0 —A ijJ_>- Ul (pH) j-t_-jil jj-al 'jS j 4a»“ji £»J • 

Ji?jj N U) c 1 -La ajipli i/^lj tiaL-UJil ^l^>-iy (/jjl) oLLajjjJl t_U"^ 

//f'/Ua 0* jAyji 

. ^lA>aI-^'i/l p AI ^a otlaUaS" 145' UJ l _^al^-a A 1 — — ^ ASUl ® 

: uIjfuUI w iy - u 

0 -U>_*//! ^I-L>w^al U ^i,.,. ~')l I ^_a tl—J /Jl aL_a U ol U-Ul _)-/ _/ ilij—j 

U tjJ li iw>-U^ i— j ~.%*Jl OjUl JyA tliU-—-Jl Jj-a t4——>-^jvUl 


— 4 --aJp tlaLal j£ - 


Jjlji^ll 



/Jl tia/JI >U 




— 4»»lp Ol~*l £ 

JLii .jL^Vl |JI il I_j J~p .Jl s-l—4 J J~0J £4 kiU-iSj oUlJi^X-J 

y_4J t^rt—! /^1 2 * ijJjxj (_j^pljl e-La (J (ft 4_i) oljwll (1)(1)5 (Jl (J-^J 

il^J— >j 4_j\—I /^Ij-jjx-Ju \ * * (J| y^Tjill *^-dji (1)1 jL-ilsSfl L^>A>w-j 1 lil y^aJd 

Jj y>*y aJLxilj ^....^aJI jL$>-l ,j Sjy»-jil L^5Ul C^ali L» li| (Jlils'ifl £4 ojjbji- 1 
-L_9 11 4ol» a . U jJ.^a.v.’Z jli'ii/l ^IjlPxi-jl ^4 A-tSwll jliyJ 4 (tI (j) Cjjw (Jl CjIj^JI 
^jUj j j£j 1)1 y5l*ll iCjjw (Jl ol^iyJl Jlj^>-I £-*j i\i_jS^i /y <UjLp i^y£ 

—*-^S/1 (J ‘(jll?j~—II; i;L^!>U jUaii-l i '—.i.l j jJjjijJI oLS" y>j <lyS/l 

(J Cjljly~i-I (Jp Oyy-I (_j~ll <—Jjl>*l]l (iUi 4iJyJl (yjl>«llj 

4. - »—j ^j/3 ,i3.j- (_£j^XflJl Vl (Jp i*LL*Jl <4p^»^j| 4^> lalo Jtjylj 4 ii J Lis- *^l I ^JaLull 
4 _jL?- ^jlsLjU ■il^’lj 4ipljjJl .XplyS j i«llij -ktjj £4 44_J^JLlI *L» (J Ol^wJI 

(J.il——Jl t3j— 1* ^I.V>C_~iL 44_iP ol_J~JI J-rfAS jl (_y a i3 > - J-o-aJl £4 44_J^JLSI f'li 

.djl_ywJLI ^>-yJyaJl J - /3 .*3. l I yl 

s 4jf«aJf iu^/Sfl ubLdl - fl* 

< j. i^a , > - (Jl (_£Jyj C(Jj ^1^1 (j ^^■•Sll 4 . . » »J ^Ljjjl d)| OjUJI ^yo 

o^li^ J[ 01 ^jUJI JUJLj tflil J ol^rwJl 

jl a^oJI oljjj—ll j t^jLdJJ 4^pjS(i oUL^J > Slij^Jl 

—^1 oL-lj^ ii 4p U *~ J ^\ A^p^>-^'Ij 4 j^L-^I3^ I J>j|J jjl 

O-Jl o ♦ J l—^wa i J_S^ 01^-- Jj-^-a oli 40JL4 Y GY* JlJp IjjI pxjI J 

■d^'r 

:4d^jjl 4j^wultuljjUt - j 

4jj. <a ^Jl oL5"^ilj 4_J^r*Jl «-L» <Ls< 3L>- (f-JJJ Cj yliJl oN-i-<t4 <f L*jlXx> ^jlAJl ( y» 
ill— u>\ ^y> tl- 1 -^ IfJ -laLjjJl 4 v1j ylxJl J~S"yj ^aJ| CjI ^4 lL~>- ^y>J 4<tiJjJl 

i;U^^/l 4 jjlwL>-| I^jj 4 tal l ipUil jl$jL (jL*-J>l jl oLijil jl 4 jljljUa^ r »-Jlj 
<—*Sy 1 4 (_ 5 j_ 1 iaJI ^^~Jl loLS’jil ojji ^J»>-l (j» OlSj cialliJJ i^a-JL) 

^_jl J 4(l)L_^jl_JjylS" ^ga/| A . ,-4 4(1) L — ■ -S' y-0 1 4 ^j_^j J^Jl_^il 4(1) JJjLiUl j\S 

.La j 4 P j^J t(J j . ’ -. tfl l jj yl? IJ 


jl ^yjwijl (—9 J^a. Jl y_4 frlj__» i^lj^L-avMl (JjLJI f-Lil Aljjx^w-I ojLpIj 

^yl-4 £-L~>-l (J 4iilj J5j 4 ( j-ily’Vl; i;LvS>Nlj ^is>L>vll I jj> IjbjLP 4 j _ypLv2j| 








(Jp toli'>UJl jJp J^jJIj olySilj jjl./all ^ JbJp Jp ^LiJlj 4*jld! J,l 

"3Sy*j ^L-l 

: 4 j^jJI uLS^ilj >ud<uJt - i* 

oL>Sjll -L_>.\p <j_j—S j Jl lS^ 3~i L ^ . J L vi iI (jl j-AiJl 

-Up 4-^1 to ^iai-1 UpL-SjJU LpI ^1 ^" ’ 4jj. / j *j I JpULJU 4_>w-t 

J-p ij JLJJL! KTrichloromethane) oli-il cjLu>-JU ^‘tAI t—S^ J j£j 

jl— Sj\ t S j» JUj» _^-Sll cjI^paII ^A jjL I 

i)j-£j (jjjJJ>- ^J_P J_SllU 4JL— IjJ jUj (J jlll t jjjjSlI jl 

.ojLu? jl ^4 j_^>U lUjUS jA 

: jtiaj ^ ujiill - j 

j 'jA ^jUJI uljUa.ll JL!j» Jl olijil ^jA jjU <j'jO £0 

4_^Lp iSj~~ 1j i 3jj—laJ-i /^_^a ^Jp wiiJj <1)1$ ^(Cool Tar) 

jl il ‘(Polycyclic Aromatics) oLaU-l oJuo S_i^k*JI oLS ^1 jl J **Jl 

jli ^ j*S\ _yv—*1 ja I JJpj toJaJj i«L>i CjU jil oJla 

.cjI— <SjA ^j-a JjJ! 4-Jp I^p 4^-UJl jlla>-^/l ^ i — j2 jUj 

t^/—Lj'bH jj j 1*? ttjj—U _y t JjJ-Jj) 4_jjia^Jl oljjil jl oJ.—SNl £-J-« 

.iol—Jl olijil oJJ *111 ^.la.nj jUj oLi t(^J|. . .tjjjujjjlSUl 

L_o • : u4 -tjjUl JjjJkl Is ^ J I ^ Lj^-I (^ 4 j^UI J-JjJj 

.LfjLol 4: >~j$J 4j^U1 lUjI^tl«j 4jJ^ 

: ;UI Jji ><^1^1 pIJaLjI - j 

j-^j t^f-* >m oLil J 1 _pjj ^ ^-wil I <jl ojUJI ^ja 

.^JLUl ^-ipj ^ ^Jp Jpl—J jLo (jli 14-,^3J >r-~a jv 

f-L-U ^j--a LaLc l^.l..^a> ^C- J-o-iJlj (JJjU jJLLl 4—j ^Jp 

__il^- c- jU t-bjjJjjJl (—S’ jA t—S 

.jl4^>«_-aJ ^fUaJ 


4y»Jp OUI^5” 


vr 


,/JI J>U3l >U 




UJpoU / 


J-A-A-ll l^lil *JaJL 4£J>jJ Jj 

tlLiUJl V-.LSJI olwIjJU i^'Jaitj ^JLU iJ-UaJj UJ1 .LU jLaJ - 1 
Jl 14-jjL JJl jl 4 a>- jJJ~jl jl ijjl-o—£Jl s-\j*a tola JJ.1 £-1 Jjl ^jA Lal_C aJLI-Ij 

,£jl Jlj ^JLaSll {jA La j^J jJ^Jlj (_jJiJlj j-L.1 

oljlj-iNlj oLiliill L^- 1_aj 11 i_j^.,a II sLjj 4jL-Ut«j Ja'VI — Y 

i^j J 4_Jt*il J_*j L-f oli^-aN 1 ^a tjjlil olx-ia.-il Jl LJ j~p J~} 

.o j^tJAA jiaLLlj a-1 jJiAA oLwla.-Ll 

( j—« JiVl jJ-l Jp .Liis (_j 0 s } ^^yf-lwaJl i_iy^aJl oLa Jp JUJUl —T 

oJj JSLJI jl 4_LjiiII j,jL_*iL ^Jill ^a jl^a^s/l jji ^a ccjLJjil 

.JjJai- JUJI J^ljlilUJl jjp 

£~a ttijj-JLJI a al_ll 4_> JL A_aj^Ul oLaj^.LtII j jruljill jljuaal Jl ^A^Jl “ i 

4—ajxla ^jC-['..,SI llj ^^-pljjl k_jy^aJl ej jl "jAJ iLa_LjLj \jA JS'UIJ iJIJl 

.LiI p LJLp j i ~L l *w^La]1 *jpLw>I Jl 

k_—_Xj OLilai (J ^yi <,Ia jAaj J^l‘„,,ailj y>~[jA\j jJJl aLiJ| |>JP ^y> -AS"ldl 
U ii A~«jJL ^a^/1 jAJjSj tajil>ill 4 «j11| (_£jLJL fijll Ja J 
J—s_j t^—jjlil ^_Jjl_>til i__il j->~j *Jaljji Jp 0j£> (_Jl_5 jl 4_>-LJl 

.o^uLa t _^pl ' ..< a ll jl Lf >r^a}\ ^_Sj-/a 11 Jg-w V )/l ^a jjL 

£ol_lJl ;<JLLa liSUal] aJjjJ-lj 4,a.la'.II j^l^all |>|jLaO^I J jlJl — "1 

4_JjJJl oL>udl (_j ^>- ^jA 'L/.u jJUij tj^>jl ^IjaNIj ijJHj 

■ oL^lall ajJ.i^llj oJJLaOll _pS- iillaJl jiL^a a ^y> La jl 


vr 


*j~Ll '-'^L 






— a_*JLp #1 j£ — — :== ^ ~ — — 

0J— *—3^l*J ilal^ ^>-S/l >_ S' I^il»»i { jS^£- ^Lp A~v?jS/I a^^Jl 

IfrJ 4j^5sil OljliJl jjj^ilj aJUI Sydl t_..--lL e-ljjtl 


Cr?rjJ^> 

< 

> 

-fr* 

p 

<lw—*jl 

Y *.<lo 

j^jl 

• 

^Jrr±J? 

• >' • * ^ 

ijyrjj-y* 

.\ 


.oY 

j j^j 

> - • • * ^ A 

(jisNi ,jp) ‘•i^ 

i 

OjjjS .u.-Sjl (_jlj 

♦. *r 


..> 

J^l 

..Y. • *T 


^1 oliLiil ol* tobjL^Jl Iju»- (_ $j~>~ jlil iJif- *-1 jjilj 

5j)l\ <1)[ L^jI-Ip ., <a 1 j_/wJ - L ~ ~Sjl ^jU 

.4j^*i-l L^ajLtj 4_^-l oLjL^JI JlSCJ 

oy> Y Y * * * i j~JC£}\ j\ J>CJj tfrljjfc jS v d.,di Jl l _j,.^..t.)l jj jL_j^/l ^Lyi 

0_^fr>dJj ^i-l £>a olj» Sjj 4j.>L*Jl 4 JLi— I j_j _yj| (J 

4 ^ - r*Ji ^y>-J 1- ? \ 1 ^gjIwJ L»j tL-a^j frljP J^j ^ 0 • • * J| t \Jjil j 
. frl-^^Jl^ frill J^a ^^jjj! A^H[^P oJl-k^ 

t ti Mill AmAI 

^yrj) ■Kr 1 • 

.W^a-^Jl tjUlaS/l Wljjp- (j ■* — -* - ■* ® 


Vo 


t ^ J iJl ^i_jJLJt Jp\je- 


*1#JIu$1j-$ 






a^Jlp oU^5 


^ jSM ^J^-p 3 jli-! 4 >-j^ o*L-> Jy>. • 

Uj-*- lT-*-: (*Ji ^r- f* HA—H- Jl (j^jS/l Jp SjlJ-l 

.^ijiaUuji^i 

< j%> «.5 jI <• /.V0 ^j^>-jjw jj—a jjJL_i l _Jj^l <J(_$jt*Jl o^liil • 

<j^-jjw /. ^ »T o j_>-jSll t'/. *»* £ Uj—j J^Jl X-.^jl jLJ t'/.TT 

dULfl JJ 4 /. * > • T (jj —i Js]l JL,-.. ...Sjl jLS 4*/. Y * > ^ o (j'JPi^S’j'^l 4 /.VAr ^ 

.f-l yA j^J \ 0 * • L .y (jl—»;^/l 

yA |Jl*j 4*111 J aJlJj A.—Xi (_Jjjuj 4A>»j|j jl j*_*Jp jl aJ (j jJ V 

aIj.^1 jj *111 3^>ul Jis^ J/ 5 ^ ^CI^A-I I jJ-Aiil 

( A_LJj 4 l JjSM Jp \lyyj y^pLjJl J5I dr^J 4UL*JI jJM oLLlp J Aj>«—AJ l JJ 
aJAsUmJJ 4*111 ojj ^y> /.AA A—~ jj 4A—«<pjSM 3JL3JI ojj ^y> /.£ V 0 a^—J 

.IajI j*z.m\j 3LA-I Je- 

(_~jljjJL, Jfljcp-I Ijl jl A—S'jj 4_—J J Jpj 4WJ IJ LjXa frlJ>l jOu 

* 

|»jJl Jl Nj-^pj 4^^-i^Jl ojlfp- JjJ» ^ <jLS)/l ^—p- Jl Jp^-X ^1 voCjillj 
£—4 ,A| jl_^i-l Jj_J Jp yt' j\ 4 UXI jJl Jl 3JlL* -U 4 A-I ^y> -LX 43Jll~« 

.a ju cjis iii 4oUjyj.ij iipS/i 

!(_j5ll 4frljjtl oUjXa j«-*lj 

,(SO x ) jl^ISI • 

.(NO x ) J-Jl.( — ..IS I • 

.(CO) Ojj^f^ll jl... .»Sj I tJjl * 

.(VOC) S^jUidl ajj-ahJI c->LS”J l • 

.(SPM) «jl*ll J^rl • 

! IXul f-\ J>l Jl ol l-^~ll AiLjpl j 

.J/iljJl 4 IjUIa~jIj 4. i.a \_^jJlj 4 _~jI JtJlj il jJ^I * 

.(CFC) oyj\£ jjJijjJ^Jl 4^15^ • 

. A. „f3 J U-ljlk.Sf1 • 


J.L*i V“V 




W - 1 L>1 y5" 


t (C0 2 ) Oi^L j 0^ i^xJI obLaP- b <iUi>Vlj 
<—J jls o ji jJl obi (J Jbljxll o ji jJl ^l^jl (_j_^>- ^ b <JJJ SSj 

01 0J b o*l^oJl c3 -^^,.^ 5 ' j\ jIp 

JuP ^Iahj 0_^jjL^JI ^Jp A^I>*il a*)j**£lic\ il^il j) ij£ji\ ^y> f^-^" J 
aj j>- ^Sj b iobl^>- V (j| ^ (_JI ^>- a^«-£j 0 y._fi j I (jL> 

4frlj_il J] 0~*o (C0 2 ) (V s jji* jbb Y * bl j-bxs -JjijJl Cs* 
0_^-Lll <_3 bj^>- T£ o J| \ A 0^i!l (j 0(j bj>- Y "\ • ^a <u^S0l o.slj >l. ; ^»jj 
. Y * Y * ^lp 0^Jlll (j l«-j>- ® Y • Oj£i~*j 0 yi!i\ a>L^ <j 

j.~~~Sj\ (_jLi ^j~^ ^•' ig -" ,c ^ 1 ^SjjJl oObJl f j 

^1^—Ll) OjL-P 4p-L^- b tl»A^-aj cj ^IO' e-l^jil ^llaAl 0^->^^-Jl 

frOOll j jbjjj tOljbJl ja»J .jjJl (J*A>- AOb ^a ^ yia.'C 1/ l(<ij^vA*Jl 

£-la i 01 | f _S' loL'LiJ ^ ., <al l oUup ^a Aj ^LaJI IfJ K y^ i > x ~’ b-UP 

. AOb ojLj jjp" -ApL«j (^JjjljjJO OljOlJl (_^3 aj (_j oLjUJI 

^3—3' j—Aj iOJL—j^j^^JI ^jJi-3' 0j—50 e-LJ.1 j J.-.- ^ jl jL 

. * _j cjL—S” jj Ljj^b ai^U AjJUJl oljj5bl j ^ JpLio ob o[j tb.» b 

J'L$\JI jajSj c^^' — ■.J 1 l^CJ 1 jj 

^j_^a A^_^odl jj!^^L vaJuLi wU^S'j! jli ^J-4JJ 

^oJL-^l La lil C c5j^I L*jJj>- ^ ^ ; ...>--. j L ^lf- I 

( J\ c LJl ^ - L a-d J ' L 4 jtf^ajl (JJ 


jL>Ll (_j frill ^tL jpLLjl JJ yy^ L ijLLl cJ^* LU j 
^L>-LLi O-^H J—& JJ^ t T • V * ^Lp T • Jl j_>«j cjI- la*>L J 

cLLll j —L Jl Ll 11 c cjI, la^>L J jL>Ll 5^^>-^ll ^J^I^lJ J 

|^—% CObL^—4^>" a,/1 11 L&JbJj2j liT Jl 4j^J 1 J 4j>.jJlil oLij JJ 

j^-o-p LSL-^Ll oj^jJI J—p jjJLji jjJj^j cjik-Vi J J*)L>-I 

Laj 4p^ j^ 3| wL^ S 'jl J o^UjJl jJl ^^nLI L ^^J>IjJL!| 

,^^jVl Tpa..,-^ j^^-JaJI Ojl<J*A>-J 

*-La ^ 9 LvP 1^*1^ LwrfLj ^Jla^LlojDl LI 

Lst^ <. lL ^ ^lL \j LLsj^ a^JI ^l-^I J-^ ^y^~ A-J^ab- sL» a!jJ>AJ Iv_jL»wJI 



l>Ut 




4-JlP oUlJ 


j^t_*i.lj J_S'Ij J x> c<Uyj_jL>- jl la^LS - J s ------ 

.a.. ..-.LSI jl J| isl_j>J .j_jl j-—J-? 4 ^JjS/l ^ L > J_p J&rji L<r a3'!A»-j 

iLUJl Jj oli-ls J OjjjVl jLp J| JvaJ Uxp jy^jJwJI 
t jjjj^l jJ—Sjj J_p a^J_/aPl Jli 4JJ i*y-«S/l ^jA 

.(UV&IR) IZ >1 jf 3 U >1 U£l\ £ijl ^ ^jNl Jl J^. U JjL) JULj 

J jjJjil Li^LSai SJo_?Nl f j_p ^j—p ^XO <l _ ^*J'll J_ Sj\ Jjl L*l 

^J-A j^SajJ 4 5JbJLiJl <■./>.,yjL 4 ., i./i ,j 4j| Vl 4-/2A>0a O.—J jl pypjj 40 I?^>*il 

-laL£ j-ijJL>-) LILp US'^ ^jJl J • jl—yi^i/l A>*~A Jp oljLiJl £l jjI Ja>-I 

Ojlj I—a !i|j 4 w ry>».y—SjS/ I ^>1 .^!. .alj JJL Jp j>jJl af-LiS" J^-a JL^ j-U-L 4(^-UJ 

. jlj_S jLi oLi Jl w>J Jl>- J JjJ 44J j-ajJl OPjS/l j|jL—jl J 4_-..0 4j|j ^JU A. X y » i T 
.iLli ijtyp jL~>- l^„»ojjj/l Jap H^LaS” JJjij ^ 


4^jl—laxJl 4 j*j j _jl ol .*?Jl j^a _Ji^Jl aJlatll 4jj*Ji*}\ oL5 Jl jl (J 

a^j-aLatlll iJljU 40lj-Ltll ^j-a jiLwil £-1 Jl t^A *J £A eJl>Oa jJ>o ji ^Jl L$X^Jj 

4 t ^>-l-i—il J^-yO J . <* 4 Jyp y^p j . <a 7? J 4 J-l|. . . ^ ^yajL^jl 4 4yLbJI 4^_JyJ Jl 

{j-^J 4 4_ill>«il A _A-l olO’LSjlj jljbU 4...a—JI aJuJLyl jU-L 4Ajj-jL*Jl oLS^Jlj 

»—al_p“ Jp ipjj Jl <UisL>^ ioljJl jl ( j~jJl £-a jljSlI J| Li y^3 Jf-Jl 

jLiiaS/l J—P 4_yp>L>- 4 j/Ji Jjj 40ljL»yil ^il ^P ‘4>tyl( 44 jlj y-JI J Jill 

_J l jya tiiJyy_aL-| oLaJLiII ^ya 40«Jlj e-Ljjlj Jjsjjl { ja\jA I 4y,->y - a 

J>-b ^1 Jj jIJ^ l J>-li J^ Lijy^j J^pj 44i%>^j 4 jrJ—*JI jjjj 4^1 Jl 

.^i,l J ^Lla«Jlj J^Jlj J-5vJl 

3j_>tj*yij ■«_ aJ L*Jl i_Jlj,-t. H ^j—a Jp j^J-IJil ^a aiAyd.1 oljLiil 

4j^fl.yyyy fll l 4^gyy?jJ—ll O'Ly^ ^ jp 1 5 I jp Li j>“ I ^1 4_fly3 yij | O' Lj^j- J 

J 4AS^>-J ^ jyyajL^Jl 4^plyypjl 4 JI 4^ ^.j J yy J l LC-J^f^ll 

. 4 a.a^y toLyyP ^1 O'*-/ J*Aj ^ A^^fc* Jp ^-l^jl 
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<U-«—JLj t^JjLJl jl jLJa^S/l £_>> ^J^IjljJ ol Oj^j jb>*Jl jl 

^a^Ljjdl oo1^uLl> A3 Li-1 old t^Ja^Jl jlip pjii ^iJl oo1jL*JJ 
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L» <jl dJLta o'bllijNl I^Jp jAk . ^Jl j t^>-1 ^j-» oL*^ill 

-A-——^l_i —d ? t - j Lj I^ji (3 ®^ w *'di 
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l—Jl>*j .<l_x>o^U <>-j^ ^j^\jJ>%j\ (j ^rw^iiJl <»iU^ oL>L<w! 

^xJl jl J^' s i\ y& if Ul y* C>o\l oUl j^JN ^wJj^J l jJL^ail 

C->L?j I^Ia>*ja*I JjI^Xj oL ^ l3 (jV^-wJI) jL*JI Ooj ji 

AA., / 1 > L-3 jA j If 1 jvPjJ .Ot^bU Vj CO^^I 

^— * Jj-Sw> \ ® ^Jp Judj ^fllj 4 <LaJL«JI iJ j>^ <iJjJl If 1 ^Jp ialp 

^|j_ji j jjj J a.*il l^j 4,>^SjJl j jSf ( J^>L5sJl ^p j^p if Ulj jiw« 

^1 iSj Jf ■ ^ ■ ' > ~S/1 44JL>oI l^AP *V Ol l1^>u ^^3^Jl 


AV 


yJ\ ^^Jdl ^Lfc 










Jp jS 


oJlA oliucJl J-lj If j 4^*-JaJi jUJl O l* I I <j £■** jS\ £~* vJJJiSj tp>ul-!! 

yb\ ^ wlJLaIJ*> cJL-w*j l oljjiajJl 6-i-A jij 4j^lil 

.*l»^£$31 y otUj£ <j o^Jiil 
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—!l j,f2 jljs Lo 1^) LgJl <Jb/ ^iJlj ol1 
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^i_aj i jx»jj a. —' . i l j tji>*j!t j,ij^j ^jA y.*\ * ~ o • ji _p- 

. If- (•Ua'j-aII oJ-i ^ { jJia£ jjU-L-iJ 

^-j-a—L l jjvas^M .Xi-I J^pjl^illj oIm yJLlll A^SI jAj j-..la.~j 1 

^ i <up 1'.- h ^3—Jl jxil <u/?L?x ie-lj.il ^ tji-'L^JLiJJ Aj 

.frl_^il o'ujil iJt^Ll J J—£>jJl Ol-X>-JJ olLitf- «UI jJU-X^J t4»lil 

jNl j^La« cLU-iSj <ljp jJLi — V 

(ji^L-JJ J $<L-*l*Jl Aj>t../ a. II e- olJ-a loj .*U^j^aJlj 

ll 0 >lj —^1 4^_-il lLU-L_S'j <.Qj.,/3.1 1 0*1 _/xSj> ^»|j^w^l C<UjL^—J l 

o-L-i^ -i— j jfj 'y I tll \ s j* > j ^ 

J-f. -U-L-J t £ * -r « o L jL » > ‘i^ Wi1 I ^ 

c-L-J< g ^r v,iLJj jl ^1 ^j— 4 ^lj—>y ^Lai-I 

. J~J ~0 ^ » 0 J_^2j ijJjHj f-LuaJ-^aJl 

c- 4 la3ljx^JJ jl J latll ^|_>-lj-«^ 4—-A 

.^ULs^- ( j^jjjiJl 

^^Li j*Ail j jS *w?U- ^4«plj^Jl jl <UpL.^aJl oLaJl>«i.l ^ 3 ^^r* - f~t>J^~ ~~ ^ 

:4j jJlJ t AJa-ioNl L >aJ^J i c^ljLiJl j 

glai «J1 jL_Jl^P 3 3^Jl ^1 j»»j| ^l^->-l t j^j^^Jl -U.v>J T Ji ^Ij • 

J—^>J APijjJ C C-l wVI uLUp ^ ij^LJjS'j tApljjJl (J^l 

^1 I oliLjJi 


^ ^ JLJl ^yjl >lit 



J1 {'J* lLUJLS^ ^jA iL**-*!! jlp 

.jjSfl AP \jjJ 4_*ill| 4*j jj J 

(J/®J ‘S’lj ^^3jJl (3^>" 

.o-u—SlI ciA*lai«i**l j 4—£•1 ~- - ,/311 lIjLA^aJI 

j_i)j_/-il t j^jjLS^ j j^iijjJ_™il t j^jjLjS" jjj-Jj jjjl^Jl) j^a^All oljLf- 

Ob_* 11 —a CjLj... 'll — a A rf-LJlj (Cw^Jl -L-JJ a k j^Jjl S 

°l~ — <I if’L—vi>j ^i ^LxjI tjj .aj^jS/I cljIj-..pj ioUL£ilj 

—a l—£ 9 *>L>-j t A_-jljj^S\ji wljl—-S'jvJl ^a_*jj k^..... '.nilkkJj^i_sA> 


a.»1p oL-l 


. o UL«_*J I 


o: 


I JUtj 


Zj 'u y -— a C«JLa*J ji djljla—ij/l jl 3| jJj'VjJl juLJj * 

■ LfcJ AaJ»-j A-P^-La ol 3| 

4_*SIjJl jL»Lil j o^rUaiM jjjlaSfl CjLiIp iijlia A £yzza 4-p- jJ^SnjJ *Jaj 2y>-j * 

kjiyb>~*Vl J^A>- ^j- 4 e^A-S CLjI _/aJ 31 CL~La?j ^iJlj A-iajJl 4 a ia..l 1 3 

.wJUpLlj 

o^/ j_a»jj jl_p»Jl oLil l. i j~Za aJu^-I aj jJJ^I 3 jL—>vil * 

* e. 

3~<a_s J^Ap- AjjjJ ^1-jj 01JaaJI Jjaca Jj^)jj ^a lob- jlS £-^~al 

.k—4 -a!| 

yJi-ijj 1 jL^I JjL-*j 1 LaiJ I AAiaCa ^5 kiolJ-l jl J^P-'S IJ 

_i k a l./jj 11 31 A™,__iJl AillaJl ^alSsJkjl i ^ja JjjJ jl 31 Aj»i_1j ijlL*Jl (^i»LCa 

J^a Jjjll Ap-jXdil olk-pJkl jl ab^i-l al j >waJI Jlia A-JJall ^ia_a^/l 

^isLla LgL-a^g ^_y>J t-tlAS o Juk (3jj al^il jf\J» « —j L fra-SJ ^ A™. *-lJl AjUaJl 

3J k 1--./3 Jl 3 - l ° -^ A_jlJj A—iplp- AjjaII c_<Ua?I^Jkil (^^3* kiliwiS .J—Li-I jLjJ 

. A__p- j^iil Ol-Ja-pJLl ^ja.al ^ja Aa^>iIj £Jj ajCb 3| tS-^ ‘Ajjj3-l 
*> ^ 

l—jljj^ jl klj jb S ^ * * Ajl^i A~lli-I jljAA.il J«a ^JLj j 

2 j A . »J l J^_pC l_^ 1 _J Zil jly^-p-'Vl o'^JaL Cp»-1i kAjjJ^- ^*i^ll ^y> '!!)LaLS 

. AajUJl 


> . Y 






- 4-JlP CaL-l £ — — 

d)l J ■" (JpljLiJl Jp ^jJ&~\ Lj- <a Jl CjJLp 

l f _P i>-ji) ^Y'V ijJb»- Jl J^aj td.5 jiS”! yJ>jS\ ojl j>- J^-£ 

J ^a?jS/L i]a^-j O y>-y> (JjljLiJI aJLft ji La lil i!L>- J i)j£j jl yJU> jd 

. *1 j-J2^-\ L1 (.laljlp (^l^ulj a^pQaJl flJLA d^L*Jl 


4j»° * t 0 ijij>,j ^yijS/l Sjl J>- A>-J.i CU*-ajjl l(^JyLL*Jl) j^j’lll Ojill ijy^- 
*Jl J f-1 j./i—i~\ L j .<a. J1 (Jialjl_p jd jj S'iLj Jl jJJ.j ojJaj (-| < JL*Jl 

^Jiiaj La ciUJ^j i 4_>-LJ>I oljjdL La (^j!j^»- 1 j UU- i — ■«.» " ; ^yJlj t^^Ll 

^ A_i ^—; Lcj t(Global warming ^j>/M! ^jl^J~l pUJjNI) ^—. aJp 
y. o '.ll (Jl AjL-j>J (jLii -1 t jisLil yA»-> (Jj lOLLjualJl jLg-vOjl 

id-iljLiJl oJL& J il1 jl jj* LJL>- v-?^L^11 ^S\j tiol 

^i?LiL>*j| JLU iJLjl^jl J A.. 1 ... ll Lp*jlj (j y£j (_y*J . iJLjJI Calp^~JL A^o\j>-y 

iJ>s- JjLail J i^pL. /a .-. ^ j/l j^jJl J ( jj>LLL*_i'i/l ol ^ j l. d l 

AocdaJl ojjjJl jUsj (Jj A>« ;; ]all yfcljiail ^ Lfil tojj&llaJl jJlj (-(JaJI 

j-* jjdj —d l J-* iS^ <3^ -' jl ; ^ j*^ j ^*-j t-'jJ *jSilj ^LJJ 

jl j_* t-L->-lj J_al 4J OJp obijl a^-JJ (Jl__^>-*i/t (^1 (j 4^W^Sll 
jl oj ^Jys- loljLiJl o ^L«^| J y ,'-—4 Jp Ljjajjj jSll jl^w 

AlLLaJl ^1 ^P^l (J^Ga 4^>U U LiJ»j tl^jlA~il J 

4—jLf^- (j Ij—J aJb ^ ^Lp (j OyjX^ay LjjjjjS iiySyjy Jp <_jli)Vl yJ>y 

.41 1 L^-/3-ll d^ljlp ^lLL*«sjl ^ I _pj Jj^ls^jLlSUil^Sl 


uOt£)UdJlul}l£0-i 
: L^ail 


yjy—^Ji - L ^. S jl ij^j^5jll J..-S~jl jL jlc- olj-5^oLj ^j-4 AjiUl aj j(--u-ll * AyjdJIul^uO ^ - o~i 

2^Lj J a—•••■ !* i ^yxJtj ■ ■;■ > Lf tL*oLi—il jLp tt-lil jLjj l j^j^ill 

J-pj £dl j _/d_ / di! ^ j.*:.-..* tJ j> jS/1 jli Jili J jlj <.^-15 j\y>- 

La lil <U3 j\ CAj ^Jjjl -)-«J 

A_aJs J ^TV-d kid*_j_y ttj_il 4-UaP Ail-al y. ■» ..tJI da-S^- jl 

a_?-jj vL—■(.>-J t^LdJj'i/l J o-Llj ^j_dl ^a al^>11 Ajld Jaj jJliJbj 4^a-a_^jj jli! 

^L_AjjI J—p ^vaJ — a^jjjjJI A . i .L A_oi Ja>-Jj'j 1 d*>LiJl a!x5 \jA /.A * Jl y>~ 

.A-l^l-a'Vl tJyS I yA t^£ ^ 0j tjj4j la A. l l OljLa ^LS” ^ • Jl y^~ 


y »r 






oLJ jS 


4 oLa-JaJl <j a*-J*1 jjj* <^~ap 'Vj 

. 4-*-iS/l oJ-A /. o £ JJc jjjj^l jI*j *^-L<kil j'j^ jjI^wJI 

JJjXj>- J,| *)1 <.(£ j_>-l o^ JiUaJl J,} ^^jS/l ^»UaJ £~jj 

jjlj—Jl ciU^ j^-^> J j «P j^Uailj jS/1 J-P Aiail—!l ix^Vl 4 jjl 

.IjL^I *C-v- J~u2j I^jj t iLjia a~La j o j-vi *\ju \jla>iSj* 

i L_>- ^il 0j\ *,c7 i A* . *>\j 1 ^a Qj**S <L«J ^Jp L^jI^X^Ij Aifljj-Jl Aa^VI ^)L*-C^ 

tJl^l— y* j Vl Oj^LaJl 4-A*iSfl l^o t Ac*s-*%«j3JwJ I (_$ji AA-Ji'SfI Jli-a 

d^ljrvL_i ^£-i_)l Ol>-^11 jljial i (f-iC^) <JjJal 

.4*>-\>' Jl 4jj)-,^all 


j^/3—ll i^LiaJl ^P A<ola^»« aJL jJflj ^^liT < ^^j'bfL> aL.»>«1| oIjIaJI ^^ICj 
A_>-J ljial a^LIp f y>- ^\P j ^>o ^|p 1C 1^.1 t*loli-l caJlS 

a^^., ^i — l l ci^L_>-jil <jlj_^Ui ^jL^aJl t(Jji^Vl 0^^ L* LJLp ^ill^ 

.ijoljv 1 j L^ojI ^-s^j L^i* a~ 5UJJj ^jp AiaiUJI 

jL-S" (J>J-Jl^ i j^j^^Jl Ju~5 j\ ^L> Aj j*m\\ AAj\.»,/all O'IjIaJI 

oj —^Jj J_^5j JLJj jj-J^I ci ^ ^ 4 AplwaJt SjjJji ^jJ^- ,J~3 oj^ 

^»Lp J £_3jJ,I ij—tj t/.Y * ^j-Lj>«j s^Ijj t jjJil i o J,l^>- J,| LJl?- 
.0<3 U^>- o A * ^jJ^j jc^A^^aJl ajIJI yS j%JI jl T • o * 

.^Jj^b/l ^ L> j\-£' _J 3 L- yJ .-a J - ».JLjJ 

. AjLllPxil A-^a Jli-lj A^PLwaJl L-L^rJ I jjl>-S/1 ^ji jJl ^IjjI “ ^ 

. p-Lj^^JI j <Zj I1 \J1*> \Sy*^~ ^ I -5^|^j1 ^1 T 


O'l—jj^jLS") 1 I apIw? j aJL^$OI o^pLiJl —V 

Q»^ [■- a_^^'j^-I jl^_&Sf 1 lj I5jI -L^SO I 

j^J j ^ 0 ^j£, Jj^j La Lj^ —■* JlpLs^Ij aA^aJI o j-A jl jJijj . AP L. - /a 1 1 

t*_3^L*-}l l jb Jcf- ^0w U« 5~ J\ o^o* 


^Lp (jljJJl O'LL^-O^l ;/3m\ I la O. ' jWlJiJl jijJJ 

j-° ir» ^1-v' ^j» */."^A ioj^Jl IjjjjIj c~j«JI Ho* 

^/. i V" _j 1 a-X_Jfc \ * ^Lp c -L^Sjl Jli 







i_»le oUl £ — 

^y> oUljw'i/l Sjiiil oli J^L>- c-olj [y-i i \ ^ o ♦ ^Lc- J cU *~j jl£ \ e f' Lf- j% 

LJLisj c^r./ar'l 3 J ji ol-b U .- > ~ /. Y * ^a j£\ 3| /.V 

<jLJ oUU-jl 3^ jljj ^jj^IjS/I oUlJ>ou«.l (J ol^JijJlj oLliil iiljl jl [S 

:jSfl ol i^lil ol^-Jdl £• ^ : 2u3liil uljrduiluljiuu 1 -t 

c«J_ jA>- jjJsLj «o (3 <bLl ^ <^u ic-ljjJI 3^" _/4jjJl — ^ 

^a V j o-b-l^- JUj c—jJJ-ii coJj-U^I (jjabil e-L* Oj^-a jjl o^J 


^yjJl 4 JjjJl <L-..» Li jjJL—Jl frivol aj 1/ L J. i-l £-jjl 9 _ ( ^JcJl ~ Y 

oA —a cj j .t*.i Us tal c3^' j ^"‘ tlr 4 ^j^jl-aJl 

.5^11 

4.*,(3 iMj oJ—J J-i-l ^ioLjJLl oUM 3 AaJ*k-~J? 4*jI»5w/ C-slS” — X* 

,<U~uU*i Cjl j>JA ^^4 <UL» Lo_J iJjjJl .OjJlA-Ij OUxJl jjij 

.Sjl^3-I cjoL^j^ ^\jtjj\ j«J^-I jjj^ ^qjLJI ^LJjjI — £ 

. j? 1 a}\ 4 11 JtXojl — ^ 

J^' 3 1 *4 44w ■ 1 3 \ SO I ^3 < M qj^l> I L 4 - *** ■ ) I ^Lll Ol ^*3 J) -l I ^jA ^ 

ySj <oljj jl U~>- 4|11 jiJI ol-lc- 4-L~* j^5JJ c_icU jjCa jl ]o~a jill ^»*JI 

Ur J coULJl 3* ^iLil ^bJl J* I jU Ijjj j^>3l J^jl jU 

.iJlil oULr^-Vl ^a (JJ-itj ^Ij^l yA -Vj^j 

:jSliSlkJl jjL^o J^u 

31 J (_gJJlj t^jLoJl J—*3l ‘(3^3' 4p>wjl ciJj JlJl cjUUM 

.^ja«J| Ujj-jJJ ^ 1^0 J^*+£LA 44JjI«« jl 4jjlp 00-jlS" f-\ CjL>Orl^ 

3j ‘•(jb jj3i ^ jIULw JjJLJI yA IJ y~A k >-il ooL^Jl jb-ijj 
■ oljj| f Uj3-^l 3 i i ~ 1 4 1^1 LjUjS”j ^*boJl 311 A 


\. 0 


jJA O^UI >Lfc 





2,3,8 trimethyl quinoline 






iJjjJi oUUA-l <j o^IaII j 

i jj5vl.■_ 11 j)../a. il j--»j i-L.xA-1 i^Loll 

j«jjJ^il ioJL^S^ll tOjjjJl i^_jjjLJI jjJjLaJi 

Cl*-I _L >-y *1 * ' LL*-I -Aj^jj i^.ij.^ * * ^ *•;■■*•• j 

■ CjIJjjjJlSj OlJjJ^lS” Ojy*& (_3 




I vixL. 


^LJu*P frUll ^L>JJ J,l ( J-^2J jl \^ 

^|jI j\ jA^-\ 4\Jb 

4-iP^w%UC-J 1 (3 ^ I ol y\ii % 

O 2 -^ 0+0 

O 2 +0 -► O 3 


NO+03 


02 + N02 


: jjjjVLidJtf jmoj .i 

tjj-S Ln—lSll y—a yj >jSl l (O3) olji ^^KJi yA jj jjVl jlp 

jjjj'bfl 4jLL .2 1-“ iiXlij i(jj^$L» VY * — Y ^ * isf yA J^Lj) <U*^LJ| 

jLJ jlj ^yPji\ ^L—- <i j-i (♦-S'Y 0-Y Y ^LaJjl Jp £*; ^1 j iOzonsphere 
frl yA iL'w’lj tf>jJl>- oli jl 4.1.../? T« _^p 4.tf.Lll o-Laj tOla,-,1a 11 ^5^ (J lj£f oj J>-J 
(J \ Y Lj Jaj jjjjSh 4 jLL (J i~_jj tjJja-Jl jl (_£jl*Jl IjjLjJo (J 

OL-S" t4.tf.LH oJla yt> lojajjl \ <r l5 jjjjS/1 jj (J-Lj if-ljJ>l yA A>-l^Jl 

, frJaj ^ ^JcJl ilij ^ 

s^jVludj.u 

^^IsL-l Vw^la J11 6 J^>" <wiafl 11 4jl}a^o ji 4^>\+ 

4 jLojt jj to^o-Vl J IpL*-jI il^jl l-i-Aj t( jijpS\j 

, clXo^vJl t ^?Li>ej'y 4jLi-U AJl3 j t<-pLv-J*V 


) ^ V 


Jb\* 


iluwiSi ul^uu \ - V-t 
djji^'i 







.^SJJl l^S -L—Sjl J^l*dl — \ 

S jA \a ^JpLaxll Y 


CF 2 CL 2 + Ho 

-► 

CF 2 CL + CL 

CL + 0 3 

-► 

CLO +0 2 

CF CL 3 + Ho 

-► 

CFCL 2 +CL 

CL +0 3 

-► 

CLO + 0 2 

CLO + 0 

-► 

CL +0 2 


. (jjJjS/l J'~ a -^ (j _y^-~ -f 


: ^jjj Vluij jUxH 

J| 4~>-~-L J l l3j-J 4j«_^iVl Jj—/?j l j—° -*—iy OjJjVl Siljj 
tjJii-l Otis j~> ^UjjI n-^-l obl£Jl islS viJJAJ oj£—“j 

^j&\ j>>S/l jLlJjl iLjjlj li j\ ,^y?jSn (_]> ifrlJliJI ^l^l { _y 2 ^~J 

ol jUaJI CjL_i \^f- ( j—« (J'^CsNlj <.^i5j'i!l lj\y>- £-tijjl a^aUi £-jl_j £-a ;4 jJj«J.I 

-LjJj 4_, oS oj 40Ju~S jl jli c~Jla ^^(Phytophnktons) iJlJI 
Lc ^ \j^wJ <U-s^ j^i;>3i liUaj jp^u* oil ctl)-0— ^j 1 A.sij 

OljU 9 j -JU ij^Vl jUljJ t(_$* , l*^*Jl _^J>\ 

.La j t (0 uL^j-H^ 4jj ?**.Jl 


4_>-j^ ^laJjl JjJj '—5j-->' i—s^AiJt (J| 0.L..„Sj1 (jlj lSjL*-jIj 

£—« l^^-C-ljjJl £-LjNI ^5j-A J,bJLj OU^L-J £j j JllJljJ ^ jNl &j\y>- 

.(jjS/l) oLjJJ ^j^JI <j -O-XJ* jaa 


— 7 _vJlJL_1 ( j-S1c' (^tjJI (jl iJJ-S ^SjIX>-| ^JaiLl ^aj 

J »wiJl \ * * ^jA jS\ 4jCa| ^£jZj 1/ S ^J>t.svA ~J 1 iajlia 

/j—a -LjXf' **-J3—L iJJJjL-Sj (Ja ^ruljJl \A t"/. ^ I J1S 

.<U*A>-j oUIajJI iOl>J...II 1 i-bllall 1 JlXa ol jil 


y * a 


^i-Jl «i^ JLJl 




4. ^ . 1 £ 


IaJUI i_jLvs«<^U s^Ja>- a^o 4A5Cjl« <lJLa!I 40 , l&L>*il olj j^“~i v^jjJUI 

j _^Jl_j 4 <uJua)I olfiJl>«il oljjjCa y> Ca^ <_$-^l toLv<»^vJl j _^r%-531 -bl^dl - \ 

oLjJl a-L* ^i-b 

jJI ^-Jlj ;ol»«iia oj53^x*-j laj 0^—51 il-ipl <j ojLijJl • 

<j p 

^JlS - T j^a 1*4 ^aI>*o Jj>- 1^J1 jjjjJl 01 

. l^O> _fj*^a}\ A^l>- iolj~*Jl <uc-jj jJ • 

.Ljlal^ll eJlA (JLiX^'y A-ya.rfflji- ^^lal _^lJJ (“Ac- • 

toL_iL>«ll o-i—6 J^oljdJ a—^U il A->-jJ^SvdI ^il|»JP * 

.^Jl.. .^IJOxOaNl <olel i.^jjjJlj ^.,a:!l SilpJ 4(j ji-\ lyi jJI f \j~* 

A«rf?l>- 4 ^_JjjJ1 J 440-JJ \ljykA ^1 A.-, 1 . ^3 .11 Oa LAX>*J» 1 0 
olSlo-~a jAj) ^iJJi—Sj a^^LSUL^Oj jL>wi'yij (_pljji-lj a^jlL>S|Ij L^i>waJl jljjl 
iA^jjLxil f-lj_?-Sn j_;Jpj ioU-j~ollj iJJmil olj~*Jl i_JLpj oLa-U^jJIj 
JjJ-jLI _jj 0— y ? ^> r ~ . — > ^01 o^Ij^nII ^a L*>j^p_j ^1 «UI 

.iJjJj A.l„igll oLsJL>*il J AiJoJkl oil^Sli.1 i w.. -1 0 1) 

^~gj»alJi tO-'LJ^X —*a 40j>*JJ j£^-\ OjI^I-I 01 

a JulxoSL jl 4A__aj^Ul A-J^wJlj ,* ~j oI j AOLaJOOLI oJLa 

(jj ;Oi -LgjJl oJ_a aJj^~v-9 iJ,j~^ < :i./t-,/3>c\.\j ( j^>liL.l £-llaJij| y» 


j 15 


s* 


La. Jg la^JLo 


C^L^aM jt 4015 j--JI yL> JjjJt 
jJI ^Ij—j'yi ^»Lj 1 l^>-l>- Ju>-Jj Ji l-^J tolil^ y* aJUj la A_-»^i 

• AOj i j^lb»vlJli la |^- ; i^A , " J/ 4 

^■J— T . A .a ^_3J >1 (J lAjlaJj j*Jo aJlmoJI oUl>til i_UpI (jl^ CuOLoJl Jlap 
«_}~$ ^j—a ^jofljj tlfAL^5 j^a ^^1 *a!1 Aj“>Ii«I Xp j*0 J*J 4tjj-l5laj 

i^}\JL^-')1\ JOP A_*43l>- 4 O-,- 1 1 ^a 4^0jil viJJi ^IjljxOal 

0 L,P J—*J (_!—£’ 4 lSj -1 J 4 I A_Lp-iSll O—jlS'ji ,L_ji(Jj5la ^J__al^Jl 

^jl—il All —^1 .al J 3 LI jL>- _^ 3 jJ A^;_^ J^jIj jJ tol«-jl 40 I JLajLS 

.jl yjd ij >—jiijJJ (wwiLii 


y • ^ 


^i_Jl o*jUl >lP 


:Lkll uUi^Uu^lUl -c> 


: 3jI> ^-0 




- ■ o-L.1 S 

Olij 4 .A ~A €- (jlj— i\ J o\_iil>JJ ^yt ijJJi J-*j 1 > *lJ \ | y> 

jj—< jJ-usi—j! til_ Ij jLS’j ijJ—(_jl~~ > ' j ‘“Ucij j* olj! j>- 

(jl—S" ^—i ■aj t«4j_J>l lij^ll) Ljljl IJi-£ Ij-L^a (jljiSll oJl* C~Ua ti>-^jill 

ijjJu Ijil o-i ^Uil eJL* j toUUwJJ ^jilJlLl lulil JJ 

<j t_..— T i jl J—>«il tjl lLM jl_i- (j4jil*ll ^IjII ^iiu ijj «L*Ji! 

.^iUll #Jl* aaUN <LiL5^ j ol?-L—« ,jl£| ll—^l (_,.,».,..^.H ^y> aJI 

l_4j jail ( Jj^b L ayjz&- t4—l^aJl CjIaL»iJlI JjJIaI £ijyj jLlil 

ti- 1 ! J— >~\ ^ ^ 4 —■■■ 't 1 iijlij^ 1j-ft , AXw-J djuijt*^ ojdS (OIa^^- ^4 4j 

J—»LaJ| jj ^_! I <jjiail UjcoI Lo Ij) Lyij_t' jjJtill J .5iaJl>«il oJL* 

4t ; ... 11 £L$ljjJl til_J.i (_j 4_ljl (Jp l>‘L" Jil (jt A. L/all olxlitll oJi-ft £-a 

. aJLa^JlI 

^»l—lap L-ilL AiLJj (J t^—; toLaJU^JJ jowi \pta jl j 3 ^\ jl? 4jLli-l tjj J Caj 

LjUJ jl t^L_*JaJl! lft.ilU_plj l ft y$° 1 *a j-lJI l$-JtP ijlS” oUl 

c-<L4-L>iJil s-i-ft ttijLL*Jl ly 1 j-wladj ^ydl ^(Jo-^l 

JjI-jjj i P AjLji A-^l..<3ll 0j y}\ ^j . 'jla »a (.UU-iSj lP j^j 

ta—ijii^ ^4 l)Lj ^jL*S*^4 l^ \I w-‘L^ L ^p 

l_4 jLjijl U<a_il If—>lj t«-lil jl (_j o^LjJI Jl Jxii JJUi jU 

^_>-l—wLjj tl. jSJWj ^ J Jl JJb^JJ (J- 3 ^ _^ 1 ^' l^J-^ - 11 aJ—a? t^lal^ ^ 

4..l.,i^_1l oUL>iJ.I ojlj 1)1 JjJa^JI oNj^jj jlSUl jIjlpI j jlij'Vl 

^Ia> «~— -il ojLc'I t(Refuse) j —!l oL. l ». » »Jl ->_~a-..i ^Ifi-ft'yi Ijo /j—4 

AiUL cULJiJ ljJu> jIIj'j t(Reduce) J^Nl t(Recycle) ^_j-dl SaUI t(Reuse) 

!(j*Vl o L.Lw»-lI oJLa ^jai <!.*.•>- ‘(Four RS) ijjJLjuNl 
* 

J jl tsj_>j(^- ol j_-p «.l j_4 Nju .’(Refuse) (^-aij-ll - \ 

.JjjJ-l Ijjb »l jJ/ ^yiSjj tJjuJli pjlxJl |W-LaJI ^ljb»»i**l 






* :jUu 


j\ : JUu U 5iUI .‘(Reuse) S^UJ -Y 

ia j _ vv J*j\ l 4_ _ 1 ^ 4 n I "—£aJ iLw ;^~J (Cjllj yO.—U ol—>-L>-J 

• r ^vu jl \j_jA Ij 

^-$11 ^ ^-50j cL^oill 4-iip^lj ^:>UI Jli« ^Recycle) SaU], -f 
lJu&j cL/fc j>j Ju S^LpN LwL«j i^LiLpxll jjjjJ .^. L ^Jl 

^1 j—^ o.$Lpl O^LJI jj 4<Jbs<a i' J^oLoLS J^aa N I jA 

^jjjNl ^l —<l—.— li 1 oA-j& 1^-^j aJLs- 3-JI oL-iL>«ll /.o • 

.uSl 7^ • ^ lSoy>1 J v^' ■>>" ^ ^/T* JI 

olili <_$Sf:(Reduce) J ^)/\ -l 
!(jiNl J 5 ^ a^pjI iil^A Oj&j jl j f'juJl J-^4 

.4jjpvi*Jl Olill>w«aJJ 4~P J1 • 

A-oPjl • 

•* I . *■ 

.(J* 
. OjiajLl A-Pjl • 

A^LwJl C-J IjlikwaJJ <*pjI ® 

. 4j j)./IP oLaliill ^0 1*_/vkj <-£■ jl • 

0^ C 4-Jl*aJ I — dJj>tll a Q^l I a '’ fj ^ Lj 1 J 0 jili-l OwXA 

i_jjiS/l J—«L*J jlj ol_altf l_^l A-plu<jJi olakkil 

.j| j-J>^ 1\j <_£j J-*AJ aJuoL*- oliik Ifil cA.a.tT.. ..U 

a-U « J_j.X*J il^il k)L>- ^..U.7 yju 01 tly 3 -} 

jl ‘■Ij-" (J-^ 15 ^ 0- : i • - .^a J^l ^ OJLiij iiijiu tj^/T ( Jj»jlIj 

4 l >jlj 4^LJl 4 0^11 LiIpt^I o 

o^——Jl v ^— caj^JlAI 

oljl—Pj ^1 j_jl ^ jwilJlj ^.LalJl ££J t<upljU<aJI jl Ajjl>»jJl oil, »Jlj 

— * (_)—t j^—£ j—^ >— J j^ 1 -k oIaIp^II a-i* Jli i<wjJs^! 


iuIaLjmJU jjiJI \-\-6 


: jhUluUiiw Y-0 


Jb\Je. 






pLp JJlAI Cj* ^■*'^1 C^laJLixil y* y ^x!l oL<k^J| OjIS" cJl^il 

J—*-| ^1) ^ ^ ^ V y>- oUl>*il cJla cJ-^j \^j ( ‘ ( j^ 9 U^y^* ^ jl^-Aa ^ ^ i V 

<l 1JUJ1 ol J^^-J . C^O 0 i A j\ JjLA (Lal»P 0 y ~ J^ 

dJ 1^—-**J1 A^S^y ^^j-P -XpL** 4jljJL^J <^li2-L>cll cJjfci >*lJd*olj 14*^?Ill 

3—«jJ1j V o-UI oLLL^ /^a /,Y o ^>- jl J| iUL>-^/l ^jJuj IJla , 

C-L-A /.V * ^1 y>" 3} L ^ $J 4jJ^ 4 < m 3^AJ^VI 

oL^L^ I l y\ jj? ^j_*J JJjJLSj <u^Ldl ^JjL-jJI ji\ y> V 4^^>- ;oLlL>J,I 

Jl Lf j t^lU jj LsolJwPl p_j jl oj—g-si ji-j cJJb oS'l j ij'iS^I 

oLi.1 3 <u Jli ' , 3 J 

ijjiU oIaL^ 

<3j3 44 —SIjjLII 4C^lj j*JxJ^-\ t^^Llall oL_aJLs^ \4jy£ml\ *JL >UUll • 

. ottUl 

oLi^Jl (4^_Lijji-lj Jui] 1) L^pIjjL ;<ul !l oldi>*il * 

toLjjLiaJl 4 <JLj I Ju.^Jk.1^ 4 j j la w ll j\ iJLj 1 .i.-.i I l y l j 4^Pj)l 

. ^utL,, 44Jw?^Jl i\ caJ^I 3 *^ j j 

.(ijjil 40^L*il 4^3 -jJI ^*wlMJ 11^ >d J iLlill o^La-L>»il • 
oljlj-il ji ^>-lJL i_jjlil j ioLjuLj^A! oLaJLs^ ;5-jjJII oLsJL>*il • 

3 ^ yy y^j I ?OlyJj JtjLa 4wfl- lJcdI J jl plJLiw-lJ 

l 0L-® iLLiil ^!^ll y> Lajajpj 4cii ~ .».*j^iJl 

(3 3^^" ^ - lf-L*k>- jl Ia^j ll (3^ jL^ (3^^ 

jv^-i ol 3! ^ - s* — ^ ^JUwL-Sj 40 I y oJl jl 4 a1-pS/I oj-ft JjU Jj^Jl 

.oLalJixl^Vi ol y y* -UiJoli ^US”! 3 

J_Ud i jjJLixJl ol_/Lillj o>Lsi->tll ^I^jI 0 a) Jj“^"lj 


jUio_jU1 >U ut 






O 0 ) JjJjt 

UgJLLp-bJ ^ojv^Jl A~LajJl 0^iilj OULi.il £jJ 


c JJj?xlU 4* 4waj^l oJuaJl 


(■ <- 
Lrf jr - ! til ^_>r-"l i>“ 

0 ~ r 

\ o — \ * 

Jl>-| J j»lf- 

jiU 0 • •-> • • 

Ip 0 

^ j aAj 

L^pl^ jL 4j J^yajtjl C^Llijixll 

oiadll jJli 

4-j ul>j—^ 

^151 
*u>-U-jJl ol 


■u^wj ^1^3 4^JLp ^^ ^to L . d *■■ * ... l 1 oaLaLs- j\ 4 .c-1../311 ioLjJl>%1! L*-Uj 

.ajjiai-lj *Q ^ ... l i 0*13 <LJ^lll 0 >LlL>%il ^jA l^-Jl ^-3Ljlj^ 

j\ jlJ_J-l jl jL^J^AJ l4^*Jl>jA 4_«_ KA ob oL_iL»J>l aU-A j j_SLi ji 

l *.a «j UJJ-i-Sj i«-LuJl jIjj jl jjL«i.l ^J^Ti! jj5L ji Lg...^.»' jl 1^5" iOjUuJI 
JLu) il jA\ iaJ a i> j*a U W JplidJ jl jl?uij s il jl Jl*oltAJ L5 

.(oljliJl 

toLl jj jJ) toL-jjUaJl tjjbil IfrJLlj ^xJl o^iai-| oLiLixil ojjA 

.<LoU>\JO*a ^UJl jl t<OjU]L!i iO'L^-JI k_J-P 

tolJ-JH-UMl I oL oJL joJ.1 (J iiiL-JI Oj_laiM 

La^\P^ jsl a ./ a I U ojlj^-l a_^-l 3^>-^ll) ^jjjJl kO*l j gLall tO*j/ j ‘ -'-,4.] I 

.(oIjuII 

t jjl_*it tL j_j 1 a oIaIAxU jU Afrll./all ^Ua» (jj 

.La__^ pj aJs>Uail 0 >IpIu^ ilJJ .ll y> lOlJoil i^LoS/l 

(jyL*«JI j\ l ^_Jjjl <JLU 5^JaiL| oLjlj-SLU jjdl jl 

.ali jJl 


i->\ijl\ t**—i-Lnil j. :llj i_4...L. < vJl !o*Uup J*!Aa-- ojLaIp-A! oJLa 

jl jU_J1 (_£ J-4" OL-L>J<Jl jJ_L O—>1? (-\j-~mj t , .»]l~1lj Ajlviij I jLuSIj 

.^IjUo—VIj ij^Lbj/I oLJap iJ^Aj- jl toLI^J p ol>ul? 


nr 


J. Jl O jLJl >lP 


T-o 


: uLi^juJl uUiiM t-!> 




/j _a j\ jUail j\ <U>IpJ U oUUAl o^Lfc ^.^../3 ..j t^iU-iS* 

tJ £x-~Jll oljbcaj jl oljiSM Oljlji| jl jl 4j**-~jSfl 

jJ?L>iil t^gjAxU ^>LaLp- L^JLpI i s ~ > 1 Ur 

♦ ^c-^>i ~/2 1 i ^4*_L*Jl y*^\ ji lj>| 


'U^JLp oLI J> 


«■«->.!i ^j— 4 /»T ^ wLj^J 0^if-L^a>"Nl j 

jLSOl L-i-L>>-i 1 o^L-A UIp 4jli lLUaS*j 4Jl»L>- o 

r i^Ni lLUJJ . L^Iju-I jl Lg.*^ jl LgJ-vai >11 ^_}*>Ulj 

4/ ^LJI j>J>\ > *ihi±\ >1>1 J*^j oLd J L : .. A l olil^ £“ J^>l*Jl 0 _>j jl; 

.a_>- 1jJl £->*->1 

ijjSb .^jj JS" (J oji Ji - ^ Ig^o ^al>»jJ! ^j!AJl olxUJLI jJi ? Lilt 4uLd)l uldl^ll jtfijs* 6-0 

. ^ * A — *»V ! a^ JJiiil <upU.,^1| Jj jJI (_j 

■ * ’ ^ — * > i. JjjJl 

j jAa 1 AA ^ \ W * j*lc- {jA <upLwaJl JjjJl J a _lu^aJI oldJL>»il Oolj -lij 

ol ■> j!>A^ JL-.UI Jj-UI J J—;Uil jiHV ^-P J j jhJL" i * ’ Ji 0^ 
sJL|- JaNI jtojl £» i(a_4jcJiJI ajI J <_$1) ( jis o^*L» Y 1 Y Y Jl 1 1 * ^ oly~jl 

.i^oUJl jljJUl (J oULkil 

J >1JLJj jj- 51 J.J-’ A-l-^11 oUii>xil /.o • —V * Jlj^»- ol jJJLj 

. JjLil j Aiii>«il aJ J-l ^oljklj ^jl^JLjl 

oLaL>iaI ( j_4 obliJl J Ajiil>«il (JIjU iw—j Jp ( \ "\) Jj-J-1 J^~~ij 

jjll J ^ ? l-.<a1l 

( \t) 

Ujdl U^Jl oLLUJil j oli >11 v-J 


(/) A_J' 

j>il 

7.o* 

iijjl 

71 • 


7<\ 

l30j^j oLiltf- 


■/.Y 
7 Y 

/a 

y.r 

y.u 


^i^>ji>Lfc nt 


j ■ ■■! 1 

jiUll 

Aikji jl 




J| i^jj^cjj oLij^ll o-La Jjj^j oLil jaL &a ( j a La ^pj jUa^S/l ApL-Jj I .La 
oljle- ^ L^JLL^- ^Uj L> J| iiLil 4 J>Oa...Jl jl 4 JJL| oLil J| J k>JL 11 JjAIa 


L_r t<_4_>-ljjJlj j\ Jtfl j olJLi-l joJ oj^j .. /a i 

(JlUj Jpj (J*! ^»S/I jLLJlj JJL Jp ApI— i 

I Jo-' L^jj^ Y Y aa_p jLLjjlj Jjl> OL^® Jl J 4_i<1 J| oLjL^>-JI j^Ljj 
oJla ^ Ijbj, IJSO Ua» jl J> oljJl Jl JUOl oUUil ^ OLbUl oLsl&l 
.i>Lo >_«JI V * ^o JS1 aJJ j oU- L~jLa IL.jj _^x*j oULkil 

ojLj>- L1^0l_ 4 - j> i aJLaII ^oLiLLA.I oAa 1 ,^jxL>ol ^»apj 

■ 01 jJiOjI (_gJLJl JjjJl IajA_*£ IaAp 0Li JjUII Jj iJjjJl JjJp 

* 

oLLJl>»1,I oj a jjjL^ 0J ^4 _La!I oUUJ.1 J Iaa-aa j j Ualz>- 

aLoJL o-YAoo'b/l <_j^_o 0I __^iSLil IA 0| a| -®_/AS^ OIaXJ Lai5L> Ij Jol Jic 

4AjLJLo LjLcjI J| 4il-J , 4j 4J ‘ ... 1 - 4 *_3 4^0 Ai^-| pjYsLI J O^LJLL - o 1 *>. 11 I 

. JJ-l oLlo^ j_,p UUI t.\ _JI 

4_1Ua Ol_ji Jj t7yAt^a_il j~j>c}\ J_p <j J-l j*Aj Ol j*j^lj p-JI Or 4 

. Loj^Ul Ot>*L>Jl Jp 4j^A£-j J^-ljUkJ 0AjJ^aj 

^_p IJuxj Jpj tots' ^LJl oIa iw-lAo ^jS 1 ! i>-Lw4 

^ Li«j 4^45jS/l - 1 J—p oLiLixll ^> <5 j- 1 tUL* - J".~..—.< _/-pj ®L^ , I 

0/ Ljili 0/ J| JS' JL»jjlj 4 j jSlli ^ ol J \*.~ ' .** oAaj 

J_^p IaoA — p J iji J — 1 14 ^ I r >0>l ol j~~ ^ I _^l ^jLJi — II AjI^O jl olgll <±J JL 
JJ^- ^j—P ^ALi Lo jl t Ji^i-I oLil Jp ^ajL]| 4jil jA oaLuJI J ^JLIj li Oj^Aa 

A— i 0j-5o 4_«jAi 4_jL« jJ (_jL (Olio'll jJ^Jkl ^ jAj 4 JlSi 4 P oUUJ.1 oAA 

|JoLaLiiilj ,oj^>v^« ^*J?La« jl OaII oL-L^ (JJaIj ^1 jl o^i>“ 
l_iLo®| 4 lA^>-j ULc ^Jxkjj ^Lc LoAAPj 4 oLi>lo»-l jl ol yS£- (_^l OjA j_yA 

, ^^LOkl oj- ojLLoO/l 4*05" 4*vlj^j Ia«>- LJ"a ^Lcl Ji 


J_*a^ Lfj 44_iaJI J oij_>-Jl 4 _.,»....JaJtj 4_^>- J j-JI J—«l _^»JLI JIaII a 

0 A ..A 0A—5^ 4 J—o|^*J| oAA ^o LJplO 4>»A1 j ^ Jl ^ o *QL4.L>iiI 

’ 4 JLJI oOi^-Lil ^IAj»| 4 -,—■••' Aj |J 4jl^p3^U L^>j LA> ji ja oI_^J«aJI 


>\0 


^tojjlju 


,ij_J"I oLil Lj JjJ £*JJl * 


: jiUlfUj *1-0 


sjiuiiuiisa-n-vo 




.<jLAl jIp LjI»-j!j * 

• JaL Jk>«j Jp Jl j^Vl ^Xe- • 

. LAl^. ( _jJL"-j (jl Jl ^L^>-'y l * 

oLJ.1 (_jl y~>~\ £-» .>} ‘j^lall 1 $jJl^ ^yjl otASAllI jhx~\ yA oJ> 
Lg-*-a LgJLLj koLjl^-531 ^1 j__il y~a L-p>L>- kLL^U iLlaJl oLSJl ^»jJj JU 

Jlla (jjlnAl oJj>ijAlj i>j-^ajdl oLalLAl ^y> \^./l,m.ij kkljljjJAl yA 4aL>Ji.I ^1 J'VIj 

‘U-jJjA.I y-C- 4—^-UI •WsL>-J kLft_ >r kpj ktiljJl k^^^LaJl t^j_jjl (.Jj.lA-1 

<j^Jl ol J-*^j ^Jlj kla j^j liflJlxJlj <5lL^i—Al *ujIj^£^JI olJkJI jl i^jjLvaJl 

Ciw-A>wj-Jl Jjj jL~=L J kk-.fi .laU.ll Jjlj—.J 11 jl kkljl^JI £-1 jjl 0 ijyA 

i, J’.-/2~i AJ kLUJlj Llj-I oLALLil <j JA dll (_>1 kOlj J53l yA La y&j 

. 4-3^A-l oLLl kUAJ| 0^p-Lo J^aJ.1 , * -.k-fiJ ' l^- 1 Jp 

J—P aAL>- yC- ijJl (jl (l-UjJj) oLjVjJI y/l .*.i j 

(Jj_S |U>- OjjJltf- aAL-j "j/l £ajJ 'Vj Otia....< Jl L—5-J k(LJ? J|) tLLl yA l _ _J 

O_>L ^_j k<U3jjl filAl J JjUJl (_£^J-I ^>*A-I LlAa t^>»Jl 

kLjJk-A" I_nj~« l-U>- I gd-lfi'." ^jjAjl yA Ji Lj-Lo ^ 0 • J_Ap yA ^S\ (jl 

kU_ijj£ p —J y—*J .jlj-j'Vl A>L(J J_a-I JLllj k^J’ljxS/l (_5 jJL*JI Jslji 

kjj^L^Ji j\ yA <--jIA1 JjLJIi J....U .> Jj o'! Jj Jl oA> J ^JjAI 

. LAjJI oLil oLaJLiiil y> ^--Aj (^1 (J^1 
L^J C O Ldlj»cA I jXAj 4jj^X*J 1 ^il 4 j (jl kj >- 

LA OJ_£ 4jU kAjjijll kl^LlAtl! £A —^jl J J^J ^Xf- j*A k y*.. laJ 1, LL»*Ll Jl 

V~—' k^j-J-l jlJJl y> iyS cjLaS £jX3 JLJLj k^ljj* V Jl^ 

(jj_5L (_jl tjj_j^SDl J-—?jl (jAj 'LAJlj kjLJ.! jl p /.V • J1^>»j 

(— 1 1 ■— ■ ) (j! y —SLAI y—^ j^“AU yaS- £A ^|w<wU»iAl yAJ k(JL)CUi'jU oJLj Jjli AaAL>- 
y—*J k4_w'yi J OL JjJ-JI Jl V J, ~A?J L llj iljlll J^A?- Li^l ^jJ-l jlilJl 

J _ij t4jl w~ _. ^ il j ill*- i_j kij|jL>*jij| kLj jl?- (_j Lijl ^|woJ^>»il 

f. 0 0 f. t 

L Cj i\j^o T o « >x^\ Ijl«aj cV y^> Y * ^J,lL^j-al j 

CjL_>tj2j'yi clUJ*—J 4j>t_JL> Jl>- 1 ^ ^ la*^- ^ ^...^^j 

OvA—J^3j jjJ— i-! >7 tOLjLjJl oljLiJl oJl*> Q..L/7j La 

, jL-^aIj ‘Uj^JJ <bU dU^ ^LjJI 


<l.<uLp ol^l^5” 


:jLlXI jJI Y-1-0 


: jljldl jl£ul*jjlj jJ^Su T-^-o 


m 


^-Jl i JbJl >lt 




=^= ILL* oL-1 jS - — - — 

jL_*Jl jll *LLa y2s>*j aI^LII 0 Lfc JL- L^j^aL OLl ^y* ^-Ap (j 0**1? lOJj 

4_al JjLj; _L j 4_lolL) ' jLiJl jLNi lai-L> L*~>- ^p-ljJ.! 

1^5 4jL*-LJ L«L>ii^ Lijt^ IL-Lo \ * Y LJL>-^ 

J,ij_j*~ ^ J ^* JSunn Y Va ' e 

La A—^UaJl a I Jill ^Lul ^J-s 0J \ ^lp ^5 J tjj^a (t^LJI AjL) \ 1 • , * * * 

. v Ll^l Lt 4 Or^ Oh ^ 4 LL** ^1 JlxiL 

j-^~ L -f \ JjbxJl L$lL y *. -~.^j ^ jLdJ OJdl CdUl£ jli oLJl ^3 * 

yy-> oi i*IdLi^^^ll ^ 4(1^0^?^ sLr 4 ^'-"■'ll Hjl^jij)-Ji ^Jp Ls^jI 

jL .,/a a a ^J L>LJ iLLaJl LLu*t>LJl < ya nJ y^LS\yj\au yj Jij .Ibis'll jl Lfclp 

a l_a^ \jyj2 —ll <J^3 tLL^^Ul ^JLsl_>- tj^J^Ju^s-J! tLlJl (jLa y& 

O jala->- y Lilli J>. <S" 3 * O-ali JliU 3*^ toLjjjj 

J— 0 'S/1 oiJudl CilI ^jB <C—S"jj 3^ jvjls J 4 /. \ * ♦ a _ ^jX>dLl VS jXjUu^Aj 

j>J Jp- JJb^j <bl» tdLu-^Ul I JLa ^ jjd y> 3 la lilj .(Polyester amide) 

<jl-i jJ y pj J ^ oJla 4j jSi li Li-Js dLSij ^ * ® J ^ 3 j °I^ 

■ 4 ^ l^ t .. A l oUwll J l^aIJliC—| »L*j ^1 dJLl—)AJl ^tjj))/l ajjS 

^isl LiTj t^UkjJpjl Jyljll ^)p c-l y^-'l) S^i^r«S (j jlj^S C-I^ip ^Sji jlj I jjl 

^jLi—^-'yij >—apt„./ 3 !l (jSjjS Jl_ta cji^dl) l^uLdi Jlail ^y> jl5" il_jil jl 
odjt (3 / o| tijiiJLS ^Joj j>o 3 ^ ^S-A^pj 

iJb>- 3 '—i^waJl l>SjjS jS ■^—^J Lalp T * 3I yj>- &j-*y£- j»jai 3*'''° 3J 
tLoLf tol—ijiJLJl ^>l_jjl iJil ^a oiJjcu ddJ^j tof-l jjil} aji-Lp> 

—a /. & * 4—j! j3 3 ^**^ L^Sj^'VS jl j.... -> -j Cttil^^dl oJ_A 3 ^" J_ 5 j-° 
3 -S J '»ll 3 Id* OjJjv 3 > —-~. J I j<j\j li jCxj j)Ji jU t jjiil 

4^_ij\?j}\ —g jjldl A^^JI I- 'Lp 3i a^J-^aSl CjIdLiiil ^jJ> La^Pj J_jl jjVI .!>- 

^ jLJL 4j ybl I fiL .1 6 ^Lj o] ip^_|p JpLj 

LLS^ OIL W 4 JI ‘uH 0 /^J ^^_|p Jljj'il JW ^ 

• iaLdl Cpljjl^dsJL j^ 3 ^S J^a Jb^l ^j’* J 


IW 


jdu>3Ji 3>ii: 




e-l—A P t-L-Jl j»JL_P 4 _lL>-^)La I b L^li^-j S-X.ii oLaLiJ.1 L«yj 7.1 

4 —p^>L j_^l ol>-l—ll o-La jv~i LaOip aJL^JLo ^j^JLi jjliJl jli Lil-Lj tj^ilJll 

i j-^-j UL>-lj t4->. la .a oLala^l OJ jJl ^a 4j-1£ ll 1 ^A> l^—aJjl aj^JU 

£ 

to^p^^wJ.1 4jlijJl aJ-^JLII oJjb^ toLlI jA>- 

■ 4ijlll Oul j»-XP jl ^i>Lap^jNl iiL»- (_j 4—UjcJl { ya -b^il ^1 ^La-^I £_a 

,j 4_i_Jl J-jI^- DISj c_ali JX_a3 LaJjLJI ^IjlII o*>ISLLi ^1 &STJ 

'. (J^AJ LLLj ^il-La ^jA LSj <—j ^ jwa»oJLi LSvJjaI 

— - (_£jO—a ^ ^JpS/Ij ^^ljVl L*jLtjl j*-Xj oL j»ljxJ*bM —I 

4jjjJ_UI 1-^,1-Lm lgl.j»,j~ a Jb J.».i jl ^Jpj LiL 4iL—<*_i i-S^i-l #L1I 

4>-L->a ^l—?“l C *jJl Oil (_jj 14—1 jsJl ( j_a 4_jl^ j^i./3 a iLiJ ^J 

• oLil ^Ja—i 4-ilSj L»tL — a 

jO ,_j-OJl ol—-il £—~«-£ i j - a ^_SCaJ ij»LJaj ■il^^ ^ l a .- l l LLbca jO~; — >—■ 1 

^y> jt-LjSj ^Ja.-ll 4_iaJu jJJji JLkj ,>-.*.j 4^jli-l |JOXj 0- --'> ^-i l^>< L y 

O-i-A [_}j4 j»-l .L^SL jjjLJl 4jjlJl ^jA (p—a1*1 1 ) !jAtS- ^Jpj L L .a^LII 

jJJJLj .^aL.Ll ^£/?jS/I frUajJl ^jA 4jL1»j ^jA 4.^*? ^-j >jj 44.1a,Il 

il.* tp-UajJl I-La JLaO* till ^ja j^l jU j^-«-^Jl 

j-jcjj IJla jll °lr a ^1 j>-lj 4Xl» (_ll jJJi Oaj t^a^-l 4JLi» 

44 J jJ*-l a! J.I ^1 jJl {y* ^-ijJl frL» £i*j ^ji >la Jlj Ol-i—'*>Ul ^JLd JI 

,4—iL 4-a|jL>0--j| oilpl Oj j\ La 1^1 frill l-LA 4^1-1 JKA ^^a-Ll f ^AJ 

jl l ^—C'j 44_ijjNLi 4_JaJ<jJl £A I l3 44-i> oLaLi.il (J |JL| — ^ 

^frlaJL-i a.X - L | 4^— laLill |V*u 4—iLfJI a^A a ^l^l 1^-^ ^Oi* 

^LaLf 0 LA I ^\P JyJl 4j . - *> V 3 -1 ^ 1-La 4 4 J LL$ I OL'lj t4i^L]l^ 

.L^L-tt^ (J^taNlj oLil JLtj Li 

jO>J ( jJlj 44J_J^"I #1*11 Lilji Laj^Ul jL*b[l ^y) iJLuj jJu5L 4>-L-ll laljl — i 

La 4_jljll oJlA toLU (_j ol^\J4t j_^l 4 aJ>-I tLijji LjUljaa 

.LLfi ^ 

Ol—al jfi>\ ^j—a ejLi-i] ^ La j^j 44-j^JL-l oLil 4 jL?^ jp-il^aJl jl jj 

^J —1 jjxj j^Pj J jlaJl aJUJui ol JLal (_jLi j^< 1 4.1. /a 1 1 oLalLlI lai^- 


: LOpoLI/ ===== 
j^ilfUl^yio-n-a 


: jiUULiij jyM'\-'\-6 


^J\ i^kJt ^ A 




— i ■— ~ - 

L_jil sL-L>- La 1 t_JL>- £*l ^4 Oj£j jjJ ^LiL I^J^J OlalJ^l 

^jA IJlIj ii If j tL»_jLl «L»JJ jb[it- V-./a:.* l^iU CJjlfd 
<L ^Jj -L/Li- j ^>- jl tD_jLl k_~P^L a-LLiV t -1 y ~j ilf- S-lLLaY 1 pXj (jl OY! ^_/Jiil 
^LLa ojIjL* J 0_9-XaLJL 1I ^1 j la>-j^aa 01 y ,^1-X>-) <cJL>~^iil cjIjIj-^-I 

»LJL_)N 4_*jL ol?-L—«, jL£| LJL- SoJail-l aJl^JLIIj (If- ^iJl oli!j-Ll b-X*Lii 
Y £ * * Jl y->~ J) iljjf)^--» L>*Xa (3 C L , ^ J ^j3l~Ca aLL)| yyA 14L-X>- .j3l.Xa 

J—jj ^l-L-a *Lt_>N 4 _jIS3I oLLJ. 1 -b»-jj Y ONlj diLii) j0> ^ tOI-ls 

<Jj- Ja ij Jp l^ijj cbJjJl JjUj ij -Lib j^3-a (j aI^JuLI oJt* Ji» Oj£j 

,LLJ> 4-^aLa j4 jLj J $ ~ J l tj-dl J^j Ja~£ 0j>waJl jli tJJjJl 
-A—>-l J O-L- ^s}\j CO^LUtA! J ^-LQjN 1 £a 4 .^iljdl oOa 

■C 4 ^ O^ 3 <i! ^U 4 ' <i 0^'*^' 

^yi 1 .X AI 5-L^S 4—a 15| ohLwLj ■ j ji ^a 1 1 OlSLJ 1 01 » ^-3. -^3 i i IJl* J 4 )001 4 IC--H 

0_ja-ib ^VfJ-i0 1 0150_!l OU LUjLj tLg-J Oj).l.*a aL>-Vlj ^ yj i jA \ _ I ^iiLi 

L-a 4il_*i?| cli jL-fil ^j_a J_Dl IjL j*^-Jl) *C*jtiiJl ^il-til ^y> 

j-a JSL-j 4 t :-- ' ^• J! ^L- 0»| tAf -jS ^Jl j J OUJI ja <Cy o^i. 

O' i J jAliia J^a J \S~> UaO.> J 1 4 j»-!jjj tObjLfil o-Xp-L^a 

_«.-0> j»_j ^J_aj t j5LJl 1 ^ 4-Jjj ^j| (j Vfil-dl aJl* aLLi| A^y I ji o( jJfeUail 

:iJbJI oljU-Jl 

^OljS'l j.lJ^—1 j u/y jO (Locally Unwanted Land Use) LULU - \ 

. 4la..->vLl 

•ij, a~p>UU LiiiOl i>-LJkl j (Not in my backyard) NIMBY - Y 
. l _ J -^U ijJs- J (Not in my Term of Office) NIMTOO -T 

Lf J tO-i—!l Or 4 ^jt- 1 "jyAj ol jjfcUia J C->- jb 

LLL> J /jiwld JJ AjYj J^a oLUiil jJ^Aj jl JJL p«XP- OjJiS' v_^>-JI 

.LfiLLLw itYj J? ( _ y LSi 01 ojj j~J> Jj (_$^>-SM 


^ Y ^ 






4_wsL>- ‘•.jjj.ji »'l _«o j^S ( Jp oLtL>*il t-\ I Jhj 

4_3 ,—i- oU_>-^ ^ V ' 4—jl ji I—^al ^ <pj>j LJL>-_j ^LiLnI-Jjl Ajls ti_LLl«4^LJ1 


.UO^..i.4 YA <u^S" ^4 ^J^IjcJIj co|^aJ1 


t5>*)lbl> 

JJaj Lc ‘ /A' i—.b L^»j>u- /.V * i™b jjj ^ y^z i3 _/^-l _ ^ 

(3__p- Llii ^4 ^<aL»ijJl .UP ^il-iil 5 Jj y* 

4_iUull jL- 4^Jl UbL«5 y> SaM J La^?_/ ® J ^LJl jljil -Y 

'•^ -Jo^ 1 *>“ 

c ( _j_j j? J-t j^—4 4_^Ul oljLiJI y> o'y>is>- j»Jo (_jJJij y—Jl j\\ —I 

—LpI ^3—^ ^b-4^J| Iaa yyy pI^pLI dj^Xi '_? ^Ia>w>jIj_j 

.oLiJuiwJJ y-^ tj •«■" yj ^•“L«~Ji oL s ^li uijI~<pS 

(_} r JaJl .jIJ(_ j <UilJi>uu*il (_jJUIj ijji!l y> £^liiJl (_5 1 .iL«^Jl —»_j 

^pL- 4^J| ijLjk ^j->- j j-w— j Jj-jj^-l ubl.L_^..-j *j j tf-LjJl (JI^pI jl 
.i-iLrf ji-\ l k#\3\ (_j ^yLuib jbldl.uVl y i4j j.jl*il ajLiC-^N 

Uj!.>1_p j oli j*a ' (j jl UbLslAjJ ^JjL. 4j (3 ti' j^Lu>-l — Y 

.^yljdl ^ N-b (_j_^Ll cjIjl>-j (3J oUlAll JjsJJ C~~>- til^iS/l 

O^J-^J (*-'-i (j-^J <j Oi^ - i 

3^jj_ 4 «LJbJjbl ji\j .‘JLj La 1.I ^4 J^UxJl olij y 1 I * 'yr 

J—It—'J 15—S-3 jlI i oL—j^Ll ^iUd-S'j ( j_ 4 oljUJl illjl JjI—■ y 

1 .I^a .lj;ll 4-1 J_il ( j_P 4_v?Ub t(EPA) oUsalJLi'b/ iiilia^ oUlawNl 


-IjJil objJL 4 t^j j>- y$Cj o •ijy ^>\-^>~ji\ 


-L-J-bP ^Sj '.,. . ip I (jb <JjLi4 tJljl. fl l -> tl 1 ^ j>- JJsP J 

1,3—-Jjm jl J-j p-1 I^^LhIawI C~j>- ^aJIII 4jjjL»JJ obli-l 

tpljl ib»*il ^4 3^LcJI ^i.iliCj y? jj*j tf-lj y b (3J iiLwil 

j <pj A_ijLall j_ip L?-Uxj j Li j L/ax? I pIj L>-^J jb^i! 1 oJLa L)li plU-Lj 

. o'piUiil 


uIoIaII jj?- V o 
: AiLbU 


^jtJl OjJLJl ^i»U 


^ Y * 






. j}\ oj-A <Jj>- 4 , i.J...- Jl -WliJl tUI^II oJ-A {+&JJ 

^jjl_^^j L&wLj jJjj ^—Pjj c^-A.Jdj y>*j ^J-P obiijxil (3^"“ \ 

^J_-P < 0^J>x-Uj 4-« 1..-_11 l k^,.«■■>■ > I OwL& ^slwLa 0^ 4*13^ 

J-aJuL-j ^_jlJIj 4 jj!j 40 Ja}^-\ oLS"^ilj 0 O^b-S-I -U^lSl 

.0-bJ d-'Lix^' I^J-p 

ol iiLv?| 44 _JIp a — a I 'x j *\*Sjjj (^j>-\ f-bj ^.a« ilSsj — T 

jl 4I J/wj^—iiI 4jta (3^j-^ b^L>! \Jt> jl£* 

.^ys jj.il ct^obbl ^^7 

cjL— S^\j o}\*x*a **~1 p <Sy^ ^Loj ^a ,^aJj>cxJl ^Jo L* LJIp ■“Y* 

oLo^Jl Uub OJ j]e2^- jt S'J 4 0*^ I jyljlt -b>~l <j ^yjJUj 4^^>-*^1 0 ^a£-\ 

(. — j j_j>xj ^p ol-X>-^Jl cJla oi ^JlJL jI v_^iJl$o JJ^LrI — t 

• ^ »J . 

d)Li _SI l-lft J.J Ip 3 >"jj cL-a^j L^aJ| vJJ> LiJj»*i i 4 jjI ^ ~> l ,^j*j 

CO-^—^b ^__Sbb| O^lj—>-J ^~a I I JjlP /^i U-L ^j^i-l ^JJ>I Jj*~^ 

.IAwX^jjJ j obiLixil ojjjl (3 j*-^**-^ 4 jjJ-L tj olilflj'b/l oSjt Jju 

^ *lj~- ^zjI—aJl^ L^-jJ J*j~t ^ ^—SSp Aj'lj tf-Lj^SSJl ^lxiL> ol~L>- ji\ ^LS — ® 
oUl^lj y.j-Ul S^IpI jp»J p^JI oJ^I lil ^1 ol^11 jl olWl 
dJuliil ^lj_»JJ j,jjJU]! 5^lp| a^iL.a C^\j^j]\ eJLsi 1 ^JLp tl^: j 

. ijjll ^ ^ajJjJI ojlpJ ^Lol LsjIp ^J5CdJ «^jj Jjj tt_i>waJl (_jljjl J^ 0 t ^> l J r > *lS 

tiJlSd-Jl ol*-»j>tdlj d>“ i il ol^ jJp J^Jii- ^jij ^-1 olJu>“j ^j)ii d)l ^jJL> : J^*j i-iiS 1-V-fl 

JJ fr *. t 

Llajj 1 ^ i ,n ^ d)l dr 4 J*^d O^—* ^Jj«j d)d)l 

LS^j_^ a! (Jj toLs-LlJl jl eJL-jjJ-l wdJLSd^JU l^JLyaj olll^ T" • ■ ill ji 
J jS')i\ J_P jVjji ' * * JJ J-9^l (Jp J^J-5 1 0 (U* CAPy-iil -U-aII oAa ^jljo 

/. ^ Yj <.Jjj_l-l ol l ftjodtUxil cIa ^ '/.A ' d)l jAajj i.Jl?-I jJI ^^Jall 

.J^il^ll jJ,| w.—ft-Uw- /A 6 tidL a^UcU(*yj 

liaj^iaJI «1 a ol 


1 r 1 






c>U 


jlj-ilj CjL-S’^ 11 J^bJl pX-J ‘eJjl_jJl oLLLJU ^yz>*jd\ pSj — \ 

j-j I JLU ^Lo>-S /1 oli oLLLlI (J 1 iiLM S^Lc-N iLUJl 

.Olftl 

I bbl31 JJf"' 3^ »b«J ‘■^■•'LLJkl pJo * Y 

• j»-~*> ^ a y Jil 31 oULLl oL_}>- j! 

(jjL»il iJljl ^—i) LiTj tAjjill cjL~J?L*II y> jjlp 3 ^ oLlLLlI j 3 > —V 

■ OldLiiil y> 0 -UAi-l 

31 f-lil 4jljjj>- 3 j 4j jaS.\j j ji 31 oLai>»il — i 

il^—il ^Jiajj tOI^/bJl (__5 ^- | L-j*VIj <j2*j3-I CjLj^^-1 ^J^£- >- ^oLLaJL jLxj 

. ij ^>xjJ I J J) ■ : M Li L LLli] I 

.-U yi oLjj y 5Jj> 31 ^Jj (jjj-Jl jJ y j f-lil OljjJ ja.z~j o 

L~»>~ ‘jjjJjJl aJjvj 31 (j ^Ul .iL jJI lOLLLI 3 y- J( <r xSl Jju — 

c-Lj._bi-l ^? ji—-.-3jjS/1 ; ( j^L>«jJI S.>UcL_J L»J tj-lLull 3 .,s2\ y» Jjjll |«Jo 
ajL*. " . « ! 4_>lSiol CjI-L->-jJ| ya «j 3 JL _>-j J_!j tL-fttJL>-j Oj f_~A-jJlj 

. j*Vjj ^ • * * iJiLuj ^ Jj^IjJI ^_^*Jl 3 cj^L»-C' 

3 — ^ (Sj— i^P»l«i f3 " alj -.a. * "- (J^L- j^^3"^ <^UI O-'ljlAjl ”V 

La j**&j i ^r%^Jl JL~_S’jl 3^ J 3* 

3 _-*-*j ol-L->-j (_l~^ J~i LLJj Jjij ^*-j tijJ -^3 ®jiai-l kJbl jLiJl 

3 “-si ^jL)I f_il>iiil ^..,^2 HJ-ijj < b^~iL-«'!!/l f-L j^SLIL 

P-l^—^ iiLLf a^>-^ ^1 y* i Ji^xSj 3 Ajjlia ^kljlj^L y* aJlP 

.jv>^4ilj jl wj! jlatflii C~il£ 

—0 3 t^Lill 3 jjLkJH —a j]\ y^a i jaL>JlJ il J —A 

I^JLLL i»i«-l y*j 10 I-b>~jJI ajjfc 3 "LxJU*I af-liS" 3*" (JL<k5^j .oLLwJJ 

IJLa Jp C-j 15 tlSv^al 3 A>-|j ^«lp J*^l>- 

3 s 0^3* Lgi y>- olaljLil <> t aS 

c 1 1 1 * I^pL- ^-^1 o^Lil 

<CpL< /olj l>»^« cji5l 0 V • LajJ y 



3_ji ^ jUi >u 




lp OU ^ 


ol tJjL-Jl i JL) k—■oil Y o * U jjjlSu ^•iLiiiil oSaj 

■''■^ v_~*al£il e-XA ( JSj k^—^—" aJb»-j "1 0 ojUV cf®^ 1 W** 

.^1 yS)l lg.Jlj Lj Jl CjIaUJ. 1 £l y\ ^ l^-lp 

.jilJiil ^1 jjl aiiL£ -UjJ cjIjl^-jJI o.La L qaa£ - l ^JI LjIjIIj 

( J_>- j_A jjjJ-jJl bl—p[ jls loUJUd.1 ( j^LAj blp[ i)LSCa| J,l 4iU b\ 

, <L.l./a)l oLil>ill aJ^-La ^JjJ- aJjLsjl JSy* y>-\ 

. 4-JLsaaJl OjLaIpx^JJ a^lp^ p- w A. j 

bl_pL oLaJUdl ^1 _>-jJ blc-V aL>-^11 — ^ 

a_*jL> ^j, x"J * — k'> T ~j2. J l tL^b i\ j_U 0^_^zl 4 _«wL b *.'..i 


^_a ( j_illj ^j_>-l y* b —a? |»jj vJL..->- bLc-N oltil aJa>-~Y 

.t—4>^aJI (_}ljjl y* OjjjI^JI <Jl£a La^jj-AJ blpj 

.di-Li) oUU y» /.V 0 4—»b ^1,1 y>- blpl (V s J )-)-* 

£j \£"j j—il IIa^jijJJ bUj J^SLaJj »_ilXvflS/l yS\ y*j 
aJL-P i)L_LAj .‘blb*il CjI>j-,-'.U <_jjj tbA.I.*' JLJI 4^pjS/lj ob>-L>-jJI 

—> ba LJUj tL-^lP .‘ , ‘' bjLi^^ll y* *X>AaJ J-.» —t -.T.l 1 blp) u^L~aJu*J ^JjlUj 

.CjUiij>«il -bp AjJbOwi (_} ^ <JJli-LSj aJjJj^- jl^sl il ^iVl 
bl—a <bbl>C_-J p- ~— J Lf T ^ .^^., ' ., 1 1 ^a <aJk>wU— ii 

: JUl ,jp k^jjAdi 

yjj ajlpb /. t ^ a,^,., J ailpl ~ ^ 

tj j»—> ^j_a La_/ kP_J ‘C?J••' ' 

c)j—^l^XabX—^a^y ijjjJjJ-- _j-a-^ ^u^JU I glaAi>- 

^pxiaJL) 

^LoJj j^ va .ll bU-Jj ^>JaJl; t'/.Y Y ^la«" ^LpI^ ^5L«j - Y 

■i^J-a (j ^3^-\j jJ-ajJl JjJuS' jl tolj-nil ^l^a eJaJj^- 

.C.JLi..a^JI jl i)La^ii-l a-!j—■ ta-LJl 


y tr 


juJl O^LJl >ut 


uULxdJ^jjJjJl i jUI A-o 

: <ULdJI 

♦ 




i-JpoU jS 


ojLpIj /. & ’ i. 4 _„_1 y_“1 S.>L_p| j .'j J Lju*tJl^j>lj £l ^>1 *.> -Y" 

jl t<L~>~jLi-l ‘L-j^anJJ 4_JapS/lj ^L»wJl ^-a ^1 j_>! (j ~H J ^ -,i3 J1 

. JJLi»a *A~J 1 ^y> ^1 jJS/ljl 43 ji\ oLi o ^.^11 ol-X>- ji 


•/To i~_j ^Ip -3 _«l ^^Uj) iolpl v j5Lw '.jjlull — £ 

_L-Jjl 1_a 31 ^L-XijLj 4_ajjUl 4_jliaJl ^ '/. ^ * ji Li ^(k»_AJl>tlil A 1 J^a 

4_^l data j^Latll 4 - .fljj (.jjSLw jl oljjtdal (3 t~~ i jl -UJjJ- ^o^il iJl^Jcdal 
j.^L.iW.-»-LJ oL_p|^j ,L^vj 3 ^jL^I 3-^j iLoL^aXil 

£_a l J_oaaJl ( ja5^ r Jj i_ Oj[Jbji\ ^y> XiSf- iUj L3 liI J- 1 4iliaJJ I jS j» la AS 

• 4jiLs4lX}l k_—aL^La jiii Li -^Lo^l '—^-iL^vj ^jA 


jJ_4j j.■>• j tolJLJl tolaLxJl 333 .4^*^j'illj ‘WaJa'^l d^Lai^ — ® 

‘uL?" JjL- aj ^Ldjl J L^-alJjxX_al ^Jlj t /.T^ <dvj ^\s^-j^*\ jjLSlaJ 

• 33JI 


djL^dXa £_a jil-Aid a*yij ^aaall—i 4 /. L Y 4-.._i _^w<l !oUj-J x l l — "Y 

.5 Lai I j yb I 

3-<a $ jl LAjjjO-J oiLc-L /. ^ ^ —i ^L>- j\ ^1 '.a wAaJl oljLJa^l/l — V 

4^liL-l d->1-l>-jJl j 3>^“L; jl t4auj~J! <_}_^laJl i ^Jl^aji d-dw^l £a LAUoJj 

■ AiliaJl jl jL>*JI 

^j—a J_jJ jij 4daloL..a .3^/1 j 4X*JI ol—aLaVl jjjwUll ojlf-jj 

La jjfc tAiJJ J/—/^a 4AAji 11 ^jjJijJl 5^37/ OjJjSj>iJXi il 

. oiJjda 4jjLaaX3l /^a oj3l 

^V^all 3~* J -vXlaL al>J.l JjlJjJ oJ l>-I j 4 JL jb ^Jj^z —j jl ^Liaj -^rji *7 ut rtl^ ^ U 4UlSmt 0 

j\ t jajjLjJl olpj jl tiillaJI jJ jZ J oUi>3l aljjwal jl j-Ualil ^ I ,^a-4>- • 

l t(_£oLj^Sva ^_a laiiLLl jl t^iljll aLLo) jl t8jl « . T .>a*VI JjLaj jL^-| 

oJ—a /^—a j-i^l |»l-lj>*X—al ^Svoll j-aj .C-’LlLitLl ^I^jI 3 ‘—5j-a ^xl l ^a ^ 1 ./£ (_}jja 

(_j (Jal-*_Jl i-Lji^a p> liaj Jl>-jj ( j£}j t4jli jJLJl 4jill>iil ^jl^il 3j L*^> <_)jJsJl 

_Lj>-I L-a |j|j .oLaJjxaJJ ilaL^llil 0 jljNI j^u A~\s- La jJbj t4jlj C-3jJl 
y ^jaj 31 J-*^3^^ 3*^ tL^aLal AJ*-J 3^1-1 CaljLl>-'yij jjil oULL*X ‘j* (jLia 

JjL-a 0 L 3 I ^y**A ^Sj^tZ Jl aL^I 3 L -- - 1 LaJi^a ■■,^a,i (^Jl '~~ J I"-- ^ 3 JI ja 




:uULMl uLwJSjiA?- )-A-0 


— _ — 4..qJjP ” ■ " gssssss — ... — ~ — — 

(^j_j| t£_*cj.l J^~*J jj jJL*jl 0 Jill J ISojA Jp jj. i l kj jl—si jil jp» -OOP 

__aJJl di!i L Ji J S)}\ J& I jil jjca-u Ji j (.(Throw away society) Iju~ oii 

t_ll!j_S' jSvjj toolkit j^a ci-ii ^jij La JlXj| J JpVI 4jj tjll*JI 4-i-> ojlis 
1 J—Jj S ALE jJJ| jl t_aLS Jl j— ilj tiilk a5^A^. ~ ..«iI ja Js JpS/I j* 

•pi -*il j) —jj js'Jl Jj_J.I J^>-lj j^* cJU<aJl coLiL>t<jLl (uiLii-! SjkNl 

jj > >JO-a'V I CO'sl-L-ita 30>1_J j 0*J J->J Ol jil ^IJOkO-a'liM 5 jjj Jp -0O>ll 

i ^jJl ColilAJl ^ja Ju Op *—sOi Jj ol J,) jaj( LjTj t JjllLI .—- 0 -v- j oooj| ^jiJlj 

J_p J. j‘-*' coh ^,-^3 j I jjLL o jol jjiJl aju ok (jjJj->j tLs ^IcoA JliA j»*j 

OjJ! j -ojl Jl j^oj ^jJl j t(Affluenza) l j Jl ,y>y> ij^--! ,jkj« Jl 
ioJNI coj jS ^iojoo*L JsoJl 5ij 4 ~^ jVJ (■‘•IjjJl olj« aO*Jj toolS”!>L£ 0 —Nl jj 

talay—) <-1 ^o. il col—J_.tP ohi tt— jLiS'JI j I JaJL L (*^ a a 0 Jjl Jj^j LaOCP 4 ^?lj>- 

. OlilAjI oLJ oaLj Jp AUa ( j—£xO j*JaJlj Alia j—SL*Cjj 

^j/i. aT- j'yLJl J| *L«jSvj-1 ol JJ olij^alll Jjjj 0 OP 0 ja-<l Oij 

j-j ( jJlj tiTWI 4-Jlj>-^/! •UaJ-l . 0 .’ *-j^P L° ioLlijJ.1 ol— 

CO^AjLjiJJ j-JL>- L.Cj tjV^I—S- (J jjs ^IJ'yi ^Oj of (J^“^ 

t4j jijL^X —1 l_i Oui.CiJ.1 ^ Jil /1 Y JjJl>ij JA>- •ckJ-l iAUj J iSJUliil 
^|SJ ^Li-U ^ajj'J-I oLL»jJIj oolt-JJ ( j^>Jj Jljs- «-Uap| jSJLl o-ol ‘DJiS - 

Jpj (JJ ^Lww li OOl-JAjl OoL.^’T ^ yXA^ - Jj ^L-iJl oj * .. l a. O ..t La 

ja ol Jl t—ijlilj A-*S jJI oLilAil ^aljjj i-il jAj ji (EPA) c~«li Jliil J-^-^a 

L^—*1 j tool lAlj 4 —j^>tll ooL_4jSvTj a5”jIO— qj _^jL (O^LJAjl 00 L^.5* 3 ~>- 

JfS oL —; ^PjlaJl j»L^«-JI J*^“ Jjto L .. o J l 00 X 0 oA'mJI cols'jJl 
J-Iij 4~<1-S ^j /2 i O - ^ H H V ^»Lp (J ji*- tiJUi J J^a-oi 4 j-l ^0 lj) Jl L^Oaa 

At j!~LJLu (_tJlSoJlj oolij^tail ^jiiO tOoLajAll ^ jk v_ajj] A n Jlj»j 
J_^ 3 j IajjjJJ 0 LJ.I oojocllj oLoiSiil fl^lill TJUJtSj tjNjo OjJl^ 

• (OH^ E Jl 

( jl j-JZj jCJsljil J--o-i j-* ^0_9 toJ^- ^jlxj J) jalj tjl-g - 4 f\J >-1 Ji AlloS 

ol —> JjO—> oJ! oi tL^Oo ^jiiSoJlj I^jLsJIj o^LiiAil ^~<aj>Oo o«jSi>-l ^Li Jalia 

J 0 —aJiiI i3j> Jrjslj—LI ^l—O J—ili« a jJl>u JL>- tlkpj ;> 0 j 

j Ui ? -.i>- j_L>- LjT tOLSjSfl (J 4_pjjaj ttlijj—) 4.^3. ..rjk aUPjl J ^jaLSI 

^ Y 0 


i _ f oJI ^0 jLJl 




/. X t ojjjjj o^U.1 U ob j £A iJub <. j. £ o J,l ( J_^j j oU£!l 


i-JL e- cjL»I £ 


JiLJ JNI JSL-jJI <J_p j^NL. ob_~»bU c-iLJ^ ^Li OiJAS' 

w>L^5" JJj Lf l g » • b ^jA NjU t4j0b«-J OjLs- jJallj 

.oliiiJkl J,l J~aaj 

;WldlAtl »l2lj<L4iS^ Jj-UUI 

v-JLJfl ^ —P ^l—Jwj'^Ls t La)->xJ, I pIaJL» f* 1*3 4*-oJL>- 

ibLpl jl ^a- -i>o aij -a i OLjilpxil oJ tt £_a> J al*0l 4—JlS j ^>cJJ 

(J \jr^~ ASj tbkJ—3 ^j i_ 3 ft-bo—I jl jjjJxJl jl ^l»L»»X«uOb 

J \ -(JL-jl 4jtiiaJl JL-l^J (_j i«.i>w*-il <U—ill aibj a 

.BjjjJj oilpj j*Xj a ^ .a—~. l I SjibjJl £-aj 

3caIJs^jj aJuJjr- jjjl-La •sl?r^! $0»jOb!l obbjJl ^a ^J^abcJl Cyj 

^IjU.1 3 jj bx3l 0| O-_aL-gJj -^>-^1 JtjN ^l-iilj ^*bj^^ll aOjJ 

0 

oU L ^-Il viLJ^ <j 15 o\j .l^ljL>tw<l oIjaj i! 11?| Jl JiS luu>- M\ 

JL^jtJl j>^L_ll y* |jJj ^SJuJlA-l lILSLJI jl O^L>"LiJlj C1 g n U* iaj^Ul JL ^JaJI 

jLto to^JL>< jkj *J OLL? 1^w' V yI owLijJ^I y IjII f-ULil -Up 

JSL-wvjJL ^Lp.U y lauJl inU-*?*’ y« ‘<UjJJjJI ^yljJJ J 4 ^j 15 U—>15" ydl ill L 
jJ-l oLd.1 Jl Li j ^jl_>l! J?Li>-Nlj tL^Ua ^^ iJ & L» yl 

L>> ^-4kJL JsL^jJlj <ui^JI yrl oLil oJul yJJ l>uJIj i-jl 

oUpI^_I oUa -L-dJ j JUp^j Cf-^Ua'yi JUp 1 oa-LiS'j jLiil i 

‘^Ijil ^l^ji jLls-^l £AJ t<~>« ■ gJ 11 ^jA Oj£a Ob 

ollaj! A*]^) JJa ^a 0_^^> 0^ a7 . ..L1 ^ 

a aJl*j coUUuLL 4 ->v«aJI ^LaljO.! pi—CjLaJLiiil ^ ijb 

w—~ > - ojlp^/ ^l>iai N CjbsJL>tll JaJlji ^ 

^L^>-l ■*< > - ai | %- T ? O^LxilJ CaLj^-^iJ j.A. /> a 0| 

.oLtlOJil cjL*Sj 


>Lii 







dUi JJ t j fcio^-a O^UI <1)1 ijJ-i V LjT 

jj>ti_^j > y i sjLp| ji c*>Ia1>jj j4a>- <j v 

^ JLijJJ ^^iil ^L£l c f U^J J>i ol^ ^Ul Jl oUNL DU 

. L^> 1 1 

I <oL-P^ <_^lal M ^jylj.flJl 15 sj^«I J ^Jl JoJs*j 

c <1j l—aijii.I ^jjJL-lli oJ>Lp} pJu; Jl ^pjJl <1)1 

Jl^_>- <1)1 (jj obV jJl * < (j 0.1 ygj CO^JjE- <ULaj j^3 

.t* • * fU J'/.n 

l_J^-3-l Ol J_>-J (J! A_*ii jl t^l J_il J e^jj JJ 3.>lp[ £~*J 1 Jj& 

JoLaILJ ip yj?yi\ £_»l_y\Jl lAUj j_^SvJ jl Jl 3j Jju>-J t ^^-0 J* > ' 

p p 

<oLpJ Jl ol—aipxil oLl^f>3 £-JjI Jj jil ^SJ IjjjJ jv-i jl Jpj toUaill £-a 

.dU~»'>UI ljo^-1 j oL»-3-jJI j*Ji j^Lnil Uju 

a-iLplj Jl J-JjJ-l Olj-^JJ (jilJ-Ll J y~* f U Ji i£A 1 <iAJ-tfj 
.UJjjjj s^lpl jr^Jj ^1 oUj^il J* j^S3l J* (jJj-^J j-aj CcJ Lj^>t-kwa 
,l$Jp oLtUill «■ I ^ JJjj colj-*Jl j»ljJwj olpl ^l>j Ji>- *— 

jl_JJ>-1 ol t^jjJlJl ailp| oULuj jyP-jJlj ...,T 11 Jl oL«j^i-l Lf j 

:5JUI ^JL-Vl^y JSIjIj^J 

.i->"3-jJI olj-*Jlj *~i>waJl Jljjl 3*>L^-'yi oVJjw ^yt y r OA^~\ - \ 

j-p ^^j—ll J jLis Jjji c~ilS" jJj tlftjjjJJ ^IjJ. 1 ol^wil «•!yi ^»«JLj — Y 

. jJj jJ-l 

;■>!—pi ^j—^loAl ^lj—'SiI ( v-* 4_!^*j]l Jjl —jj J LI j^_^ jl Jl ^jjJi — T 

■ ^ apl-pl _yl l^»l 

oL>tidl j>lj>iJL—ul J-p £?*-~d ^ ■ jil_J-I jl' j-aII J L y 3 ^' ^z\ ~ i 

.ojj.J-1 oIpj j-~i.l jl Jl^pSlI J 3jjjjJ iUll 

. JJ ^LaII O i^lj~oSll jjjiaJ J aJpL~ll —0 


> YV 


i^Ulj j^JjJI 3jUI Y-^-C 


j~Jl >^^kJl JalP 




t4. i j^t- L) j£j La ULi- jl kiJLli vijjij I O -al t j V I j^S 

«■ jy~— l_9 t4_-*plj^Jl < -~ l L^ v . I L OLwo'ifl Or ^31 L^*l tJJU^ ^4**^L*a| j ioLa jLJl 

L-a jlJLJLs ^y i j 4*-T jl jLg^J aj^JI (J-*-^ Ll^>4 jLwVI oU?Lio jls Ski-\ 

L ^ 6 Ly"lfl ^ (J^_j>oll /^—a jl LawLa—*> V 1 ^ 4a*L*ll 04 L-nS^ 1I 4j_P 

^j_a o_ip jJLiaj tlA^^aJJ j! tly^lj iiJiJl (jlJiaJ jl a^L—Jl oLS^LL jillj 

J KJ Jl_*J ^1 l—f*Lj J S"tj 1 d>’L?- yt J . Lfc^Uaj jl lgl—P pj ,^l)l “UpljjJl 4j Jjl ^Ijjl 

0-3 4_-*p|jjJl 4_ >j\l\ o-L-A *1)L—3 ._3L -li-1 aOjOJlJl ^S’LaVl C4-p|j^U 4aL-L*^ 

• Lm >1 « *« _*Jl 4_lSI oLj)^-ai-lj ^L-pNl ^Pj £a ^aly>w3 (J,| ij y>cj 

(_Jj coULLaj oLjlSlaJ y> 4j^ roll yj\yj j^P Ojj .^31 t4.1a0.i^l 1 y* L Aj^f-j OljO 

4 — >lj (.oLjLp y> L^- l P tills’ La ^Jal -L*j 4^p|jj oJ^£ ^31 4-jljOa'liI JjlsLil 
j^aOj jLs ItillOij .L^Jjlji U:j tLy- ( _5^*- 4 _^\pj Oj^*-£a llo^w23 0j\3 -bu 

<j j -?*—JJ ^L*iaj| jJ jjp JsjO-4>j ol_/ jIj ^y> 4jO£ Li 4_aJb>- ilSLOa L ^i 4jj*J| 

.JooJJ 

OOj>-- ^lllj tSj J*}\ m^.. si i Ca L- J . 1 J \ r * -^Tji 

Ol jpUl J.J is I— js. jIj ijLa^SvJl ol 

:iJUl 

jl ^j_Lt]l J_Si: tfrLLl tSjlj-^-l ol j^jLj <lS- j^wsJl ~ ^ 

^^LvaS/l 4—s-Lil ol^-^-iJl ^rullll 4 J ^l]|j 

i~>tliwj| Ob»-1 —.,1,1 olj <j^S3.l oLjJ^L-I Ol^nJLlll s^?- ^,a Sj-J j .<_£^>-"1l/l 
<J^^-I 0*L-iaw*JL ^roLiJl jl-Lia ^,a ^LJL vlijj L^ 11. 1 

^j_aj .t-L-LL ( JJjxjJIj C.lil I J^LJ ts-lil iSL^SLil o*5ipLjiJl — Y 
lijllil lii» Jjwbl-I wV^alS*^ OJLS^ La t-lil ^a aJULoI 

2Fe 2 0 3 + 3H 2 0 -► 2Fe 2 0 3 3H 2 0 


^ol f -il \^SjA 


J y*~* '^-~ > y 1 


Jp'Uj Lai tallL OJlj-Al \^SjA jL^I UL iOJJ. a...ll| -LJj^ y> OjSLj 
tjJ—pLaiJl j Jj-IaJI t__ S ^11 (j j^S j **j tloluj jSSI 4jLs oliL ( JJj>tdl 

:j^l JHa 


y y<\ 


jj 1 o»ui >li- 


: Aj^UIu^Ij 


utjnilil^ulj^jUil \-\ 






kalsi 3 o 8 + h 2 o 


HALSI 3 0 8 + K + + OH’ 


.(jJ— aJj^a jy>%—a ^y> (K. ) A^s*-ya AH’ 7?—A ^J^UJl jU <1)1 ^1*J L 

! j'Jl Jlia tJL^jjl^Jl ^ <u^L»- ^^P-Laxiil — Y* 


CaC03 + H2CO3 


•Ca (HC 0 3 >2 


j>J-l 


Jl^Jl <—. ^ <J O^j-L-U JjUI j<& {£j^\ ^>J-I LJ-Uj 

.a-lil <_$ <jl jJUlI JjUI jjj\S 

~ ^ jl Lj^^a tfrlllj j j .)_..11 <1)^-jI *—a <_. >—5* j* ^pU jUJlS"j 

lULJl aJ i L. J J UU ij»j—Jt^Jl oil y\j < 1-1 ji jl5 


CaAL 2 SI0 8 + 2FT +H 2 0 


jjI I_3" y> 


AL 2 SI 2 0 5 (0H ) 4 


4 J j a .11 <^-J ol_S'^11 ^_a ft.i... ^S/l <jj'!ApU .ZJl-J*S/I <^->^LpU ~ l 

!(Jj^)|l <JUJI (Jlia la-Uj^AJ j JaiJlj 


12 Mg FeSIo 4 + 8 H 2 0 + 3 0 2 


4 Mg 3 SI 2 O 5 (OH ) 4 + 4 SI0 2 + 6 Fe 2 0 3 


<jiJj <^S jA 


4>jJl <j Oj^>-_jll U__JJl ^-I^jI jy\j <i~£- <La-1£- ^Jl j :^yui ol_/ jIiJI —0 
5 jji <_j <L-Lj£ La (JLia tj^jJ-l sJl* y> JilJ! oLS"^11 ^aj oULJl jjJl>- 
LjJJI (_j (^^-jjJL-LI 0_jjI J oL5 y> yA L*j ii^^-jjLJl 

. A >JJL <i .jli-l ^tJl j! jljj-Ul JJIjj t(pH) 

jyx—d a_Jl CjL—SjJ ~ ^j^LaSlL — .A.o.>«j O^lc-U ya vJIjJjC La 

<..,. —.* p Li^Pill jji>*...<?Sli ^aLa>LI 4-1—Jl <— 9 ^^laJI ^p^ oj^LpUI *L>-Ijl1I 

£—a <j^5lL—Jl Ja_jljj a 4 » .a . ~ jA 4—L ^ Jl yA 4jJj jA 

y_A a!sj \^Jl cL* 4 1a£ ll IjJi) ^jjLfr^^Jl CjU| li <j j£j (SiO) Jj>i—J jS/l 



^1 ^ljLi 




,1a*..,/a llj ojjJ-l olA—jjUJl jy>*^o. —11 Oy-\c*ti ^ ^l^ 

jJaJI tApLaJ^ U»ULj 0^5sj l^l* 4SJl>- J < i ] < £AjijJ.I 

4^_JCa ^I _* liT cJuJL^-lj ^^,.»UII (jJ j * a +& Jp 4j^>»ll AjjUl jj^ r -1 *3 . 1 ' Jli-a 44 jjJ-I 

FeO(OH) JoJbM jl-Jj! j l ~£ j jJj\ £■* ti-jii oL^JL^j ^_v—oUS"^ 

.o^si5* Jljb^ JjUjI 

iaJL~-j Ljfj c5j^JI Jl J 2 *'Jlj j-U J^l^-I frill* ^L-aS/L AjjJl OjllJ 

frJa-ILjV) jl 4-pl:.,<a ll oLUjti' Ljli jl £«jljJ| jl j—Jl ^j—4 j\ frU I^ J Lp 

^ ^J-*J I yMM^J 4 jl OLIjjLJ LjJj£ La ^1 ijLail k4jyLjl 

aJuli j~* ojj*^ ^ ojidl ola LJIp_j tl|- f-lil 3^L~ ^fJ\ 

t.4_i_/JI Ca La -lg j ^jliaJl .ja l y*j ^e- UL>-lj Cfrlll (J jLjJJJ 

augj . 4jj)^LP ^-P jl 4 j j .,r?P CjU ^a pLll J Ol^J j-U AJuliSl ol* jllI 0-1$ J J 

l^l^ 4PyJL ^Ja.11* 44 jj^J| J till aSj>- ^ J~~+> l^U 4frlil J 0-»L£ 

J-L-*i JJjj a l^ ol*^£>» ^j^l^alal <1)1 *l) 1*yJl (J 

0*L>^lil o-li la JjJL? y&J • J^l j jl *Hl J ^ ^gl^a.r^a^ I 

Cpia .'L . l a jl ^jL_>t^a ^/_P J—P I^U.JLj jl lajlJLolj | oLil ^ ol {jA 

Ll Oj) 1:)1 jwL^a—a SiLvll ojI j 1^1^* ol*^lll ySy oli 

J y** l^J 4jLljol l)j^ CjL*^ ill j4«< ^J «jIJL Tj Ij I ^^a ^JjC 

frla l)U tjUflLaS/l i> j JU* ^ icJJJ 4 4jj^Jl CjI*j11I ^J 

.oLil Jl IJlj t4jj0l J^l«> Jl lg-L^ -U>lw jiail 

fr 4—4—>-l jl JJI J*j J i-j|Jl]| jsS* oU ^1U la I 

uSj-frX >-Sfl CjL5J.U ^I L^*JJ yJ laj J jl jlj^a \ r ^ J ^ *•—®frill 

JJjVl CjL^S jll \y*J Ji J-V^jj 14^3jal-l oLil ^tla^a J>aL 

<.Li> oJ_iil P i l 4 a . lal l <31^^ ij.) (J-,tf.~,' Lijai! oLil (j 

. ( 0 ) JiCjLil j j ^ Lliij 

ijj—ta o^-j 11 ;tj^pl jl oLil j^p LiUs oLijlil O-'IS' frlLj 

jLi Lil^al i_*<gb«- lL^- ljLj jlll jl _>ji tij j^-\ olil Ojlj 

J^_p aa.b'L ^1 tol^ oLl lj <3ji~Jl j *_^_jiiJl J^L- ^y> tfr li'^y Ji*^lol^>l 

iwA_>-S/l j3tJj \1 jjA>- ^a LlJjij tLjls*-ljj ji to.A.ill 

• 4j_^Jl CjIaJs frill ^ja 

iri ] ojfrLJi>u - 


iU^ULUL AjjUtuj^J Y-l 




(a) 

till ^ iJiJUl ** y*£>jj 


A B 



^^j—c 4 Aj Ji} I djjfc ^Sj l)I AjjUJ ^ j-llJl 

4jLLu?j) <C-«I j4j jj Jl o^L^Lwol^ djLi^Hl j L*j jl 

:iJLJl J:Uyij J>J 1 

J-* J-^i jj ‘ “l—ijiJl £jL->- AjjLaZwoI kLg tljjill e-lil A3JJ jLl ~ ^ 

vlLL" jl j- o J .*1 .^jLi-l (J| pU. 1 toLijlil jr^y 

ioLJjiil i j—t ^_<LiU <-iv> *)bl>- JI i jju s-lil dsLi t<uLo_*j( 

.iJl *J j^j 4t.lai ‘Laj^ r iaJl «JL® (j j£j ^JUJuj 

IJ—p a ^<L>Jil J ^ I ■... i^ j 1 Jji^l^jl ^Ijj^i**jI ~ T 

. iJljLS jiSlj <1 ‘Lb JaJl aJta J*^ Li j t<L>j-M2-*-!l il Jil 

J^ i_,jU1 j *\ji\ jl^L loll. _J1I ^ ^Uadd iLUjl oL?JI J^i -r 
y>t~yj jl jl_>»-Jl ^sJ-j AjL^X_~«i'yi tiiJj J J^-Lwjj .JjP yb- 

Jp jl 4 olSJll ^ JA 0 ^UJl JP JUL- JpLj N Ji ^]j .*!>! 

jLlXil cj^ 1 ^ ^y> J^AiVl ^ i. { \y}\ _bi-l Jl \cijj ^L^Ij-sSjj y* J-Lb 
J oL)jiil y^> i _f-^ j L— 4 j~> Jp L-iul JlpL-j Ji j^Soj tJljJ jjj oLjJil 

.oUUNi .-ib* 

(JLJajJj oL_Ijiil a-j J_pliiU iLli jjLSJw ijJI Jb*- — £ 

.jjLl jl C^wS'l Ja>- JLJ <.\^\jy l" 




:5u^Uliu>J!i^JljM(3ji»^-T-l 






— - . - - — ' — — 1 ~ — 

JJuij iL^xjI^Ij SjjJI j$~p l Jp jipL~j If -jUj jl j*\j *— 1 LLa31 Jbol —o 

. 4jLN I Jl*j 4 .'• ■ .11 jJl sjJ lg -,.j jco ,1ajl »J1 jL jJdl «> LiJ-XS" 

£ljJ ^ J-PliJl j ^Jl Jp ^ijil jjP J?h\ oli oLSJLI ^ SjUi-Nl -1 
^y>J iiLbjJl 4-bjJ-l Jlju i.4jj~Jla}\ j^C- j\ AjyJlA .Jl p\y~t t^Uj-iil 

jjjl^J! (OLS” jA J-pLL (Jlju tisd^^-1 o\A\ v— 43 JJ ^5*1*1 J £^jJl (J^O- 

iiJbJl L sub JujJ-I ^a Sj 

Fe + RC1 = H + -► Fe 2+ + RH + CL' 

,4lJl A* 4~<j—J l <_J ULal <iUjj 

j-a - Lc - jLlLo JJj I ^1 j—}\ ^j,<3 aj J clU-L-? 

.jU j~Jl J Uajlj Sj^la>- JJI oj ^ _^r*J j50l 

■ V-ldl JJUlUju^-ijai J~~p -V 

.<wi^Li j_ 1il — A 

*\j->*\ c ^ N i Ju j^ll ii» ^iaJl v_lUj LJL>- ^ Ij^5U1j JJl>cJ1 — ^ 

<wiiJwL_S^ i<Lj Jutil ^iU Uj^^Jl l!..><-J l l)|^p1 

<Jols jl ojjJai-l j_J ^$1 ^jLS^p* jk5cJ L^JI 

c! cJLJLo cO^L_*i I L-j jj\ *A_>-l —p Sj-Uill djljLjJl ^ 1 — ^ • 

JlJP ^La^J| oUjjjSlI il-fi jSjJ j]\ 

. (*J JJI LJmJl AA.iail j <u^rlil OlS* I^J ii^laJt ©JlAj 

oL^ijjJl a JuJLP ^^>-j ^ I y±> l)^? ^^ilt Sjj^Jl jl 

4 —ij^laJlj ^jJll A* L^-L^ail jLi>-t 4 <uNUp j Aj ^>^JI j 

jiS”! j?S\ c -** j ^ < j 4.1.., ^ <3. 1 1 

.UjL^alil 1_vJlj LJlpIs 

J* olj jL ljy^> j Jj>-jjj I olSC L ^ I • lj Sjaj u^LJI T-*\ 

. (SI0 4 ) oljjiJ ^\jJ\ JS^J! Jp 4 j»jIs L^.« .^~J C4jj 4jLa ob ejUl 

^iL-^i-l (_^l t_jl—jS/1j 4_iJj—L~l—oLa^J iaJL-> JUP 
f I j—L-i ^4^ J\ b)b_L j~*> wLjl-X>-^y j i» ^.■■■■ L . ^l 1 

v -^-, 4 J>J1 j JJLLJI j! ji ^1 

jji-JlOjibl Jx>\i£ - 





Y * Y > 1 g o>o- njU^^aJI ^j^Li jj 1 j <jlj\j cjUj^J^U 

. JjULU j ~*Jl ^jA 4jtLl£ £^jL> k— «*»»j Ur \j 

Jij tJjjJl ^jA 4*.>*Ja.-..JI 4.S.Jxl 1 <J ^i$o cLlIAJ ;i-ilOU jLS” oU^ildJl 

It- 5 " t5 -! J' (j- 4 f 1 ^ (J 0 * * VJ Ji fj J=r bj~* j* ■*>-j 

ol—i’^il JJ£ j Jl—«-9 jjj Jlj tLjXjjisj jl aj_JI <ui jJ' a>-jj ^Lijjl 
‘^lou, j JpL*-—? (^—S ^JL-JI (JU-* fco-Xi*il 4 jj-oSL*JI 

Li-^^-dJl ^Jp Jj. / a. c L1 lL~>- 4j^| Jj>- ^Jp L jlx dJI JpLwvJ^J 

lIjLjUjJI ^j_»4 ^ |^_S <,4jj-ULI cjI^jcJLSI *111 ^Jp cjU 1 

alJ 1 j-l-A^j^^J I LjiL>-Lx>-l 

laaia j —~>- ^ iwij— «u La aJoM o_L>-j oLJaJl ^Jjl 0^-^ 

.L^^JI jLiXil ^ja Jil i>-jJj j^Jj tCjUUlj (_$£■!jil CjjjpljS/1 

jl C<^A>-Ji_l]i C j^-0jC}\ ^j_a 8y-lLil (_JjJaJL L»l Aj^J l JJ oI.l.LI J ■/* 

a Co^JiLil ^\P (JJaJL JJiS' cL^Jpljj -Up j\ l-A^aj aLjI t^jLiLjJl j\j^%j 1 

oL —J Jlo Ol J_J.lj .lIjIjJcL Aj J-a aI Jl>wL - aL j\ c^jLdliiil t, . - 1 a >j cJa^LwJ 

( jja caJlJS/1 oLIjJ-Ij C J—jsLpiII Aj J*u C~ali lili COjLjS jl AajU (j j£~> L)l /JJj 

cLjj^Aja) A_SjjS/lj ^sl^-a^U A——l I clj| jJLJ-I £A cJaLajJ Cc-jUl j\ l jJs I I 

_a- U A— ^_aj A-oL-j C_iL? Ijl Lol .A -a-£aj AjcjL L)JJJL Lj^li c(L)_^pUa 

L,:li jUjJrl J_p^JLJI j! OUp^-JI jl xSJI oLUl JlL. ^1 ^1 j 

JJ Jj cIjI jil ( j^a ju jjJ Li[^jc—al jl^5L J Jp -LS" Jl ja-Jl Lr^-i ' a j <-) 

, Avii>xJ-a iajlia aljli djULi j^J LLa>-!j C Li Aajlia C-t|j al^l j^~ ^L^l 

a AjJl ^ La 111 j*b>- J^J-I Jl djlJu—aJJ ^ laT’.ll ^^1 

J A-IJLi J~»Jo CjIJU- 11 jj it . aJs ^paXaj o^^-S" CjI jJu Jl ^jl CAJjJJ »Laj (■] jA 
J[ (J j •/> jJI Lf j cOLI jJ-lj oL“Ul ^L«a>-Ij cLo^j j l^a. ^ 'l ji J 

oL_^oS/l jUl J olJ_—JJ jLjT i j—tj ojJI cLjJLp ^jJcj Lo-up ilJ^/l 

Jj_J J—s cliJj_5j coi'iljJI cjLsJaS/l ^L->-lj ^UaP J JJJ5j coL*-PJl 

<Jl_JLa cA_xJl ^-tfljp J—al^a J ^ ^ ■ ■■ 1 J coJ—iil obl5Jl ^jA J^* ^^l^-Jl 

>( jLJI j jl >jl JaiJI ^jA La J^Jl jl 

: jSl ol-u-JJ yui ol JLJI 1 -La 


A-aJp OLI J” 


iuUJulUQ^jLn t-1 


;ulJL uUj ktJUl 0-*V 


li-jidi >u- 




oLI £ 


Jljjl 0 jJ ^5jUJl JOUl ^ ya.> -j iilpl .'oUUJl Jp ^-\Aj| — ^ 

iasL-wi J UU-I v ~._zi ^ -S' UU-Ij Jl yU?-*^l ^y> oUUll 

•^»U*ojI J ^Ul>- ^ o<I*a—U l *jU UUU^* 4 jL>*-**S/J ol'LJl (^J^l 

t<o>|JUUl .il^i!_i a.>Lio3ll j JiJl *_ iSjj kS^ji Ur ^.•.•.~^-l U!>ULI 

.oUUL s.x>jUJI jl l tjjS>- JUUj 

j £_^>U J ^1Jdl U^U- ^ysJ-t J J J* j^sJ! - * 

j\& iajj\yj> o>ljU_/%a lLU 4 <tAiL>JLl a^J-I oUlSUl a>»^J J t-LU pI 

4 *4-^>xiI *-1I jl^-^Sll Ur^ UU.j 3M Jl ii—LJI 

.aoJIjI 

Ur ^s^UJl aj«jUI olI jl O’UlSsJl (ju (jjjjj oljuil £l jj\ jl 1^ 
.^joll J Jli-I J[ <S^5iJ “UUJI ol_/UUJl 

J_p AU all j JUuill jjjJl oli iU>ibJl olj-1^' Jp frUaiil jli UUiS - 
J il/JjT tajUaJI ol^t^-l ol^UUj jLUjI <oUj ajUaJI ol 

.^LiJl JU a^SLsJI ^IjjI 

a jl — >- ,_j-^*J U £ ^J— 5 oil J _& *U*—aJI J Jj.> Ol J— ^^oJJ <jl j-S^ Jl ^aj 

. a^U AjjUa3l 

JJoU! JU^Joil^l^LiUNl jolxil ^..o- :^l Jp j^Ul -r 
c J«lSGl JUJI o jJl>- Jl ui Ur $ -,<a«H jtJLl villus' j o^]| j ^ jJLS3l 

.(-USvJI < 3 Us j~* <JU) UUs^Ul ^y>\ j-»Vl Jl isU?l 

oUjj^J) Jj^U_p _j^e-j cCAj^-i-l oULUil JU) 4 jjUp O'l.oll <j^$3 Jj 
<3 (J^*^ oU^ii*Jl ^1 jjl i jA Ajj.jl »jl OU ^il iwJLplj t(|^5jjl Ajj jiS t^j^LsUI 
oLi j*j o_^—ji ^^o^^jlII jl 40 j_/%^I ^1 ojUs-^JIAI y 
U>-jj j ojlixll Jl Ur tylSUl ^pUJI o^j^I £° 4 JU 0 jl iilju-^l j* 

.^UUJI Sjlil yj UJs lAjjll- 

j->-UJ.i j\ (oVj—J J) oljUJl jl JjIjUI ^1 Jl oIjlJ. 1 jj^j _>i j 

: Jlxll ^>Ul Jp toUUsJl Jp JUUI UjUU «UUi tiiUUl 

.iUUJl oIjlUI • 


Uo ^Jlo^Ji>Ut 


:utJLull ^l^jh-d-'V 






4 JL 3 J 1 M 4J^a1) <Zj IwLXI 

(cjlj^LtaJI f-UiiJJ) Sj^ lauJI Olj-dl 

. jLiji-l olJu^. 

. Idl y 3 Vp &3 ^iaJI jl L^jLm^L t-l y^ cyplO-JwLwo 

.JLiUlI ^ilj^iU il-ULli Oljuil 

. ^yP jl j2j\ 

.i^ju-ljjJJ AijUJl ol-L—il 
.(ijjjl^ill) 

.li iOjUail jl jjJaJl olJ—a 


— \j tol-J y* jh I ^Aj—i\j CjLjLjJlI ^»XjI O'l^iaX* \-*Aj\ dJ-L-il £-jjjl y*J 
• 1 laa.w.» jl OUa...t,.a Lyijlj JaiL-y £jl y tjLftjVl OjIp y*^ 

ol d -J —11 ( J-JL>t^j l _j^J iji iJl JjJjtf- tol~xdl £.3 y*j 

—t Jj J /.V Q JjJj ^j,X>- ^] JUJi lo 4 - a, <Ja > tJJJJJ 

(J * 'j—i Pjl c^jj^-lall >3 ^ j^ 2 -* ^j-L>*lJl >JJJ.5 -^J <•'/• ^ 

,_^l ^ya ~j 4_»jlail SJjXJLJI olJ_—it ^S\j—> JCS- ‘K~a\s>- y*-\ <JijJt» 

jl_> uL>-I_j i4^>«-y5 IjU yjjL-allj y #L»« ji-> jl ioUj~J-l ^jtApI 

. alb 0-*l^*JJ ^Xjt-Xji-I ya ^^iL>*xU l*Xda in^LIj (j j£j 


10 I Jy —Jl toLj^5Jl c oUj*-jJIAI ^yrj £-* “W^L*- toL^2-*Jl y» ol-Ldlj 

. y>- jJj—Jl JJU^JU j j£j IjiU ol y^\ 

J—jl jl 4 Jjc>- J J_^aJJ y\ ■■■>.-J x J I -5^.1 I jjl 4j>t-^i>lj <djLj| ^3 La_J 

: jNI Jb. tyjjSUl JUJU SJbli 

^j^Jj 4 ( JA>lJJ i«jlill JjJui 4 jLi J,- / »JLi ^JJIj t JjJ^j v^S”^4 • 

JJlp>*iLI A^a^ljLo J_?^d ^-*5 ”jfi ^1 (J^ >t -^ djJLP 

•JJ^I 


U wLLP 4^^Ldll JjJut 

J_il t Jlyyjjj\S\j[j yS J» j\ JjLjjJjiS yjj\ yS jA Jl 

.JUdJ 



^jLJI ^_^Jdl j±>\jt 





— oL! jS — — ■ — — — 

1 L^jlL 0 j% 9 ^4 » 4_J I ^ *—(_2 (fc -'^IwL*II 0^9 ^_lX3 *XST 

iS^yj o^r*--^jl (J| (*j-4j jjr^l ‘-’l M ■ 

.LgiJlpU 

4_LfltH e-L j,.,..,,, J1 4_jjdl 01 ij ^olj II (J—^ J ^ I *- s IjjP ^>«-~*1jj 

Sjj— 9 {j-* —Lij ^LJL^ ia 1_)dl e “^ * aaLj_j— p ci^lj —a-U L^L^a 

-bjj ‘4_>jl _/dl jl aLa ^j! AjjOl (_j kL-L*- 0 5o«j LjUjj i aJA^- ^P (JpLiJ^^JlI 

oIjlUI LUj UpIj ^ ijJL ik>J.1 JaI^JI }$ LU05 . JUJl Jp SjJiil If- 

:jSl Jh> JI^ _p*J 0 Lpj tlf- 

4— iLlaJl (j ijp-i p. Ij—fej t<U?x_a,tJl (_3 j—9 A* ON L A—asl^- ! ^ ^OL -ll ( J-L?*l]l • 

. 4jO^l il_y> Ap»t I?... H 

Lfj l 4—i jOI jj <OjA>- ^ll A*j_l*il JI Aj J.ja*}\ .il ^il £A ^ptiJl • 

oljj_jo^S toU^jjlSOl OLaJ t^L jl <Jlo~>-l jl oJu«S"l cIjLJlap 
^aL— ll lpIj^jI LdLS”^ ^1 o jl-LI dJLf^fd! ij.. : .. ? «. , . l I l juaA-l 

.LL IA cAj JlL j) ajj— ^j 2 _!I djla. A l ^4 L^ApLflj aap 

LA JLLj i y.lkJl ilf- olaJJ cJl5 lit:(Volatilization) ^AkJI • 

.aX., 13 > oIp y—i i ySiJj JJi>»Ll 

. Aj^/J l fcX^P Aj^JI i -j ~jm i.■ 11 ® 

aJjIaa C (j Uaj^/l A^^JaJl Aj jaJI Aj»jLj») Aj _^J I 4^-jljJ J-P I ^pLao I • 

.(a^jI _^}\ jl A^JLa^J| Aj_ / tJLj 

.CjLjI-LIj '^pl.iia^Vl ® 

Lc ‘(Biodegradation) ^yr^-1 yrJ' • 

^ twi—»S1 (1)^—^9 ACv<ua JUil J-AL o\ 

.cjIwLJlI aJlpUj J^LLj jLjjj ( j_*$L»JI ji uL?-lj k^sLa-SOt iw^LLdl 

jl lIaI j \— wj'i/l d-jLp^a.^- ^j-^3 lIaIu ^oJJ a— wuLLl ^»*/0LLl ai kLjO>-lj 

jL^NL Jl^a>-Nl ULs-I jl tO^—^ j^I y <aalja aJIjI ^ kJL-^lsNl jl oI-LaS/I 

.aU. 1 (J jljjjJlj ^ylil jl t0i j; rjj-'-Al ^j» 

\ ^rv 


^iJIklj^l J»Ut 




- 4^«JLp oU jS 

jl cCjLp ^y UL^l c^lJu—dJ j 1j 

.,jr^al 4P^o*^ jJwJl 4 P^*j£ (Jl^l>-I ^1 O^Sftl ip^*j£ 

L-fc^P jl ijjia^Jl oljJl O \jjj^S. 1^ y* <£^5* 

*j Jl_9 I j t ^JJ->wJl ^P wLpLwj L$-n^L*jj Cj^lPIAiI I y* Jj Jp- 

•Jl~=!l 

’^~—y>- t«-1J_ilj >L-U OjjJ P •* J £* <UJL>*X»Jll OlJLil jjj 

^' — ■ 1> ■ •■ * ) ^ L^J' ^ ^ 1^ ^ ij L »J I ^1 AyS > 

.‘LijjLl elil jJI J-^oj l$^«j tjl>»Jl v^jjJLJ jUa^S/l oL« ^o 

0)JSLi 

*1 _^il j >111 5 jji ^ olJL-ll jLlail 



Oj— -Lj —a] t<j^^-ll I?LlJl ^p ojI-A— il ^ruLt ^ 

j*J <- 4]a~>«il Jjil^wJlj 5 j JS\ ^y i^LU-iS^j tJ—il ^y t_~—J>- liLt ^J? jl a^^vOJ 

P jl oL-lJj^-il ^Jp o! jv jiJ l<L)lj->^ I CjN UL- tijji Jju 4j j-\Jl 2yXJ 
. L&^rfp^ y^~J oljLj {jA C-jUjI^JI ^P y*\~A J^S* 

.^| £^-lj <1)[ 0.XA £y+0yj 

.ol-iJ.1 oLjS’jj c_s*}li>-l • 

.Ljjjis> • 

.1^1—«lji ^f'yQ^^\ ® 

,Ol-A—il li ^ySyCj <uJj>ill oLi-<k-*Jl (v) ( JSwJl 


^yi-JtOjJjJI J>\jt 


\ TA 




4~eJlP jS 


(V)J^ 

ol -L Jkl LA aAIz^JJ oLl^wJt 




jJlaJiJl 9 (U^\ fcALaVl 

uUajU 

dull Jib * 


t 


A * JLvJI 



Jbdi 



AjSjaJI abjl 

liJUl oLfrl y> ^j^J! (_Jji? ^LsxjV 

j- W - I ii^b^i 4 ‘‘A^ J ^4 JUJ1 JJUJJj JjbJl bjJL>»lJi ® 

■ L^iJpli 9jLjj oLj^£ nJ.I C->lij*^l >_J JuJl>»i! 

C-Jj { j~* IjLipI i^ysl4jlJL»-jj 4jUyaj (J-^j ^LSJl ( _ J ^I* 

.aJLoL*J. l J j>-\ (J x>- 

.<-A^,aJ| Jj^laJl ,_^P SjJUII Li tp_Jl j>~ j oloLSLJl y-&f- • 

w 1 ^—4 < „ ,,«,«.. li LtwJ^_ ? _SU l 1 ^4 4. ^> Ja, V .4 J 4 JuL 4,.,0,5' <L. JS ' ® 

.iiVl 

,1a^ rutj (J-^-4J 4iau>»il 4JbJ( i_jj^iaj| 4-Jj.l • 





^^-J! bj jiJl J»U- 






(Jj'X I j <L~>jj^J.1 ijxitiLII oUjlii \ ^_fjj ii* 

_/j L-J 4(jl j -~>-1 jl jL. iNIj ijL-^a oj j^Lil cjIj-,/?>t«,.,«.!I N il)I ® 

• djijLjJl ^P 

■ AjtiLJl oly—i-l ^P yjlj Li <j ^SvJ V 01 * 

JjJj Lf J wAj^A-Xi oljlvj.1 y I j*-a JaJiJlJ iLli • 

Nl aJ_£»* <X>ySsj (jl • 

. aJ yAs> Oj£j (jl • 

.iLyk olJLaJ f-LXI oLjJl ^P ajAiil Li • 

. A^a J^aLcJI <_$jLi-l yiyJJ <-——iI aX*AJ Xcjlia Jyjja iLiAj£ \ (jl • 

ijNlJli-tobjjSaui 4>-1 ^j iOljJWJ Owlp Jj>-jj ^Sl) 

/ ^ * JJ ^Ljj£ ill?- C4_—Oj5o N (1)1 • 

.JiVl 

,l^iJl*i o^bjJ (^Nji.l) JIIao 4jJ ucJl o'l^iL <w~>u—J M <1)1 • 

. l^jJL^ i)j£j N ^1 ii>*3l£ll ^ya Lww-bwfl N Ltf- ^ia*J < ^ > ~ I • 

. 4j i«/3.>- S_jli j^Ai 0—3^J1 (jl ^ 

. olj^liAil jjl <u^L>- I -Up 4j^wM Jid-g j ^ 1)1 • 

. ^J-N^ 3 ^j- 4 4 ^>i--*JLJI ia-ibb! 4»jlia Oj^i (jl • 

jl jl J* *U—I IS — +*> lLgJojfr../3 >- j^-A-Oi 4j^-ll J>*-*£L> 

y>W3-Jl J* Ji>J .Oilpl^^ilj l^ti. 1 l^.U>- bo I ^^l.A>tjl L$J^” 4~pljj 

jl>*—*iNl ^_Ja4j ^1 Lc c .<JjLJl *UaJdl JulaxJ 4 4j^P jJi ^Ubilj O^bliJl ^Jp 

4~ >rla ..- \ \ 4 SJ a. l l *.11 iJc3 1^ . 1^-3 ^!l _y<P OjIjLjJI j k— 1 LOpNI l^L^a ,J->xJ 

J)\ ^L-j^Jl dr -4 4—^>- Lll jj LoJ . <w3lj—>tJ^J 4^5 jp ^7^^ 

^ ... 1 t4_>-^ill 4——> l_P fLlb -1 pL 4U>-N1 ^Jp S^Jldll 4jj0l -LiflJ 

.4^S'UJ|j oljy>iii-l u ^w?L>J.I 4 j l^jJl 

( £— J jA j ^--a ^J-*£" (1)r ~l LnIIp *oL>-l—1.1 (^1^*1 j>^Jb^ 

. J.UI (j- 4 7T A J,l j>- ^$1 ^il«Jl <-5 (Vj*' 0 ^^ ^ 


:2b>llj^MJ 1-1 



J ~JlOjJJl Jk>\£ 







— — 4.w»Jl£ jS ■ • ' — i ~■ — — ■, 1-2^^= 

>) oU-l £Lil oli iUUJl J ^JuJl >1 >l/^t - \ 

**^J,l ^ ^!l 4 jk-Jo ^ll ojl^>-!j jJl 

U j ,wo jl t4j _^\Jl ^la «* ^J*P t4j _/Jl ( ^jjl 4^jl_Ul 

> C C^^' ^J~*P ^ J Oj-^JI ^liaj U^S* 1^1 

.ijji j* i^Jiji 

oi b—->• ^a—jpIj^JI ^j>ljVl i-if- tfj tisLM jjJabll (J 4^L>- : JL^Jl (_a>-J - Y 
Lf c^Ljl U,jP\+\[£ tjLJl .IkjJJ ycJc XIa }I jLSJl 

.A^pljjJl I^Jb l-Li-l^ ^-aj 

<S*>j—^-\ ^1 <^>r,b...—Jl 4 LlaJl . 4 ..) ^ bib b-*bb '. 4-i JLil 4. j . i ~>- ^^LjLI — V 

o A .-, ^ —s-- —*> Oj Isl^bL ^1 *j Lf ^4b^3.lj Sj*»r.-Al 4p|jjJl jl ‘>U 

. <jJ\Jl 

^—43 lL«p|jjJl 0*1>-LJ.I ^bUI ^~Ll il-Xpl C-Olj 1-4 bl . jj[^~\ ^P j}\ £ 

^1^—il i—^.L$L ^L^-3 4_^>l>- ^L*j Jljj bib 

J>[ l _ s _pl__ r ll Jj-4*b> jl (Jl Lf tlg-3 k_->_ji-j^ _/vP LpI jj 

.4Jb-li (_Jjb»wf 


1*j Lf bl_^iS/l j J J * Jlj jl 14~L«LJ-I jUa4^ I 4_-1 t\ \ cAjLJI i!i jl — ® 

jl Cjl—LaVl JS^JL—i ^—.L^° (j 4.il^'tj'^Li 1^ ..r? ^jj»j 5iLjJ 14j jiJl 4j J*j 

.olii-l ol (_j ^U^Jl ^o‘b 

IjPWaJJI 44? 1^4 

ii-JbJI j^lail ^LJl ^jJL tiLUi ijr~^~ br^r! cT^ 

4 —pIjj jl <upI jjJl 4^4>lj^i/l j^-l_j^bl t-\ k4_Ju^Jl jLiSbl c-™il — ^ 

^—4 4. „ . 1 .<^JI bLiSLII 4 p!j_^ jl Jl>»jJl ^j_jIj oL"Ul brv 1 ^U^Jl 0>l-Xva^ 

o-^i 'l-^'j J ' 4- 5 pl - > j Lij^- tiS'j^iil (JL^JJ Owwbll 

.c-sjJl ji cLL-VL jl c4Laliail oL5^llj LljJLJl oL>cLl ^l_L>ti-wL> 

.jbLiVl ^ai 4_jS3jj obUJl LL?~ — Y 

.J JI»^lijjl JbLiJ ijj—Jlj oL-j-bl f-LLI —T 

• ( _yPl^-il k—>L-4>- 4jj^il ipljjJl J >jzi\ — ^ 

4 _ s t_Jl ^jLJt JAje- - 


^ t \ 




f-l-L-iJl (• oLJl ^cl ia , .< i idl^ilil fr^i-L AjiJi 

(2^“ A>jd!l iwJ>j'jj tUl*Jl {jt- a^L^? ^iSl aJLUIj 

L^Ld ^0^ dr* oi.j.J-l — ^ 

.Jj-U-Ij J.jdlS/l 

L»i (j_^J (jl (jjJ ^jljuj l Ajjdl oU«>- (d' J _jl(j ■ ^£ 0 jS/l ill — T 

.aJUI Ufljli^ jl 

a^_> 1 -i* a!^ 11 dr^ 1 11 " - ^ . jSll frl^ll — Y* 

^Ljjl53l ^_a La js-j oL-jLiil jjJ_s^ a»aJ id^'-^'j^i 

.►111 Jp a>^1I Jjp aJULI ^1*^1 J Jorjij cU-l a^JoJI 

Ala——d jj A_lUid.! **Za l_; 1 y^*~ I J aaL_ jdlJl L_iLajj j j A 1 " I ^j_^a . A j) i^ *11 jl^«ll £ 

j_£-LJIj c (Humus) (Ji-;-^—ll ^yo —-»j 0^7—»j L* (J,l ii_^Jl oLj j^a 

A_d1.1*JI ystfi—Xo- l Ij t-LlL. l»l_ii>-NI £_.a A—i_^JL! a_oLLJI ( j^al j-a*- i j —* ^ 

.(c^lsj^^Alj dj£j| a*a>U0 a~>-jJj~JIj 

AjI Jlidl ^tjIdnJl o.iLj £-« A. J}\ A) y.q>- ii^Jl^daJlj <Sj\jj)aa\\j IJSJ\ — 0 

A_i jbjj Bjl J_>- {jA a!xj»t 11 i_j j ^laJl idJU jl5"j toLij^SLil ^Jx’ AA^sL>- 

.^j|.. •<J>y3' AVjJj 

ll ^1 j_51 f-llaij AJ'lj^JI AjJdll J,) ojl ji-\ a-■ >- td^lj^i — ^ 

■A..,— a\S\ ^vs.-dJ 48 wLpL^_i 1I oljl—iJlj o^_>tiSfl (J) A>l_stf| cA_di5’ j ^Jl 

.Adll>«ll jjUil ^lSj j 

UL>-lj j>~\ <JI Ap- dlj^>xAJI J,| ao _ r J\ (3*$ i > jw>LpSi - Y 

^jj ca_. 1 jjJI d)i—^j —^a tol~d-l c-»ljLill_j jl>w'S/l £^ii! 

.jlil jl As>« )o*a ^Jj ^ od^*l j^lvO a 

LVIj tjiUlj olii oULd- ji oljLfil JA iL)jj- li -r 

a ^-Ij^Jl A_ijd!d jl j *‘ , ^ll idUj_S"j _ ( i jl sL_JlI j\ ~jI^1 jj... ^ 

.jl^A ; Ja.ii-ij oUl j^~\j olii-Jlj 


= Adds oLI/ — 

: AJjrUluLoSjj V-*l 


;^u*Wli^ljJUd4 \,V,’[ 


jlJI >U 


Ht 




d-Cr[\ -J&\\ 4_^<S> l>- fc A. ALlj**!. 1 dj U $ ^-K^J I t 0 fcX-i-w*'i j* I Jj>e-I^_V 1 ^ 

ilj—»Sn ol—il^- ^1 4<L-J^1I 4—al^-ill (J* ^»/jll oIaJl>iJJ ^ 

>c ^>waJl Oj-s^JI cLU-ASj 

,4ii^it i^u^i oUUAi -r 

. \j^ kU^\j 4,^,.....lil y I Aj J-Ojl *Lj j*S* j\ <Ljlj ^a 4All>til l^plyjlj IjyL^Ji £ 

-XpL- > j i *L-UjJl jl <L-^LabA-l jV I <_$ 5 jjLJlj 1^-pi^jL cjL j hjd\ ~ o 

tjylj LjJl <Jj)«,A>- y*~J*jy 44jy\Jl (yw>*JJly j^J^JL—J i ^J1 j£ 

.f-lyAiy frilly \Sj\jL** jJi}\ ^Jp 

^ly—dJ ljJ^/3 a ^Jj*j Jl tJ^JaljJLJlj <L_*i>jJl <j <L-s^l>- (,C-Jl>iiaJl 

J—>-yJj , i j\->-jJfi^}\ O—~Joj jf-yS.. il J—^J-J£ OjJJill v—>~».v J ^<jy^«£L*Jl 
<j 4_jj^iij frl ^yiiM J->-yj \^~j 40jlyA-l SJjJoJJ ^aljSfl <j *1^-JL>»iaJI 

.S>Ll>Lil 

4CjL^JIj Ulyj^lj <jL*oVl ^-~-yf3~ ia.«*>J 4 j yJl 

^y^lyoS/l c^jjljyJl 4 <JIaUSM JJ-i !oLx jyi AjyvJl (J Ijl-^ol Ia yiSlj 

Jl y^Ly^-JUl jlj 4—Jy\_ll j <y\ iail — ) C*olj ^ Wj .5—^P^\Jijl ^ xyA-l 

* ^ ^ ( 
(j L^jLoj oyO dyJaJ JbJLj 4 ( yJaJl oL-> o J Lwj UU:S| 0->x-walj 

«^ljib^J ‘Uv^li-I ^Ju 

l ^j— a LA^P lj**? lP ^^ 1^ yy-Ail ofrlAS^ I -x3 VI 

jl 0yJl5-fly JaLJL j aJI>- dj yi 

(_y> t -< a — 11 Oj-^aJl frl_« I :oL-j_/ixJL Ajylil yjl y-1 ./ally 

oJj (J '^.o .- • i 1^53j cyl-b>»JJ (_5jJl (_j o-W—<S/lj 

o, 4—la^«Jil <.. ? .... 1 1 js Lj ^ j^-^v-IjI jjlflj y j 4jyll 

1 A ... O —1^ 'V f-L-LL li ol ^C-*LjI* 31 j_^JL_i- 1 g41^■»-i v^l 

. LgJU-lJu oj^>-jil 


-* ^ jI—~wj^/\a!I -/2 —frLJ* s_.. ** yll a-JaP^ 

oJ_j> aJUsI oj 4 LI 5 I jA ^ j—*j»cj LgjS"j3 ^jJL jjt ■uLpU <jylj tl$ilw>l 

• L^f-l y\ i j^- K y y* <J 1 — ^-- t i villi <1)U tojl^-l *Jrj2 £*JJ 

yJloyi>U- 


> tr 


jijttu»i£iiujmi y-v-'v 
:L>SjJIj 


:4jjUtjuUjjruJI Y-V-l 




cjL jo <1 > - 

A—j ! JU! j\S> j\ Aj JJcJl O j£j j| ^_j\j tL^J| SjLiNl J^>L*Jlj ^1 jjl — ) 

A_oj-\Jl 3J ^J )' < j^° ^jAJ 4_4j^)Ul AiUaJl Ap ^|.,r q£- A^lJJli t4jjJcJl 

L^U-U^I —p \.^2s>zZ3 AjJJuJl A-JlJJl j^s* U>I tioA*il <oLS^jil aJ—.5"! jl 

{* jJL> j CAj^XJL j\. 1 L jSJ\ jj\ v_ApI «■>• J cAj j.+JL*}\ d^uS^jil 

,Ajj-^i>l j otApLixll Ju J-*_> 

Jjj *4jLj3 A-jI jJb lOLois' flj-Aj i A_I J-J | ^a 4.4.. JaJ 1 ^iSo ! CA jisJii\ ~ Y 

(.A j-oj Ap Ifjj\?j jl Aj^sJ! <k^pjJ?*- wLPA o j OjA ^-jj 

A-*- > - jjJl^JI CjLS^JLLo u^_^fT^rsJl o JJL»jJ Aj j >,/j*J 1 djLsS"jil 3 

JLJlo f-1 j^_*J1j pl^JJ l *y 1 £_—« oA^^AJLi Ia-Lojjxi ^j-aj 
.LwaJ )j cAjA-^jj^S 3l Ap cAjjJl^-1 

^^-jI |> la *j> Aj>-jjj A^Jji-l o-L_a>-j oL_jjJa5 c jjfc !jpl —V 

4 3 *-coLUl jjwLj>- Jj—>-j oLL*JIj ^pI 3 *I olJJLj 
.aj^JL ^x)I iol-LiJi LjJI oV3 Jl*3 Lij A_/\SLJl 


— — - — 4*b^Xp — 

Aj>]|^uLJijSatlJj 3 >j *-V-*V 


A3 lb Aol^A j 1a^aJ I j IjLiJol Jil ! ^ 

IjJ — Za Lj^I [S t4-J?jJl AjJJI a^>L>-j cArJ-iwJl olxJaJl J&i p-j)-,^ \ \ 

C^LnS" j^JJ lj-o>- I j JwX« Oj^o ijJJjj j 4^]/->-jjwjl C.,oj I I 

_> ^Sjl jA I aJ jJo»Xl jl>ldl L^jl« ^<1 .ajj^j! jj <>j.,^a»Jl 

.(/JJl 1^) ojUU >Uil J olS *\jJ&\ ^1 J& 

^J —4 LJUJ1 A A.>la.ll ^ j—lSo >-l■_*•>- tOLJ?oL^aS/l j-J ( jA \\~~ ^ 

Lj-^<Jl_J Aj j> ^/3-wJl C^L^ j\.\ Ap fct«3 yV^Jl AX^oj wo IS A^> L>- ^Aj jXj I 

<,<l_,jXJI (3 (JjI^j <3r^" ci jj^ oli jjSlj AUa c 

L.^pl jj! ^jjl — K> t l! - ^ A^jpL>- LAjj.A*J l jil l)^^" 

.L jlxXvwj jJI JIXj oLvot)L3 ’ 

oL^->^/ 113 | 1 JLiijN L^~~jjj Lw%wL- 4 Ajj^Jl '. — "l 

wL-^Jlj JLiUNl JJ—A CjAijj'J JlX« coLlllj l)I j 

13 L/ 3 —'Jl 3 I 3 J_J (A—>- L A_-XJaJ I 4—3 A —^L>- A_*P^ill ^1J ^LjjJI 
A^i^P L_o 'y 3^ ^A-JjjNi plj—il JSLjXj LjT ^_4 <Lj L-4 jjAl I 

- Sit 




= UpoUI/ — - — - 

jLLNl 0 Ip jlpL-j ^ tojjjiilj o*U£Jl 0 Lp JiaJj t^>Laia'iM 

p <LjUJ LJLpj ;(^p!^ iJI ^pp) <JL>I <oL jlaji}\j \Sj\ j \jjl 

44p|jjJl j Aj wji 0 \j ^jLxil a La ^y>r.y3 )1 O 

^3jj_JaJl to a—L >-yj **— j oUl -^ a -° y* LI \^ 

^I^LoL £~a oj j— iaii'l bLj-Jj 44 i jLl 4 s3J-^“J 4 >jbjj Sjl j_j>- /^a 4—JuJl 

Ljt ^aJLoJ) olj jjx-k *-1 'b/ ^oLLl 

J*)l 1 *\***±-—j J ^jJi ^ ^£jLxi.l *L ^l-L*tJOl -Up^ 4 O'L^ ^rLj I ^ya L^U-IJb 

LI y* ^ LUD ^^iaJl kp-<wv«jl^ tO'L^^LJi ^ ^ laxjJ L^i^-L-a 

o-L-A o*Ll5f a ^j — —. ^ -j> 4^ j — i L» . «>- tjO jJLj jl jLJl ^L[ ^ j>) cJ 

ojl^>Jj A>Oj J-r^J SJlIj ^0 0 0 <Oj JL>*J fijl^>- £+& ^<>J>xlJl <uL_*Jl 

, ^^Loll ^p a^LI aJLJI 

OljUjlj *l^_3l L>^-Jb ol bl-—o JJt3 4 Apl jjjl ^Jp AjIj^jIj^ Lb 4_*jLa 
tOlj<Jl—L tOLpJj^ll 0^)L| ^ S _Ij Aj! Oj^\£JI <jLi» 1 

A-Ojjj'bll JjjJl U3 jI Li!.} C)\Sj 4jJiJl> \>^J?\j AliaJ>-^L ^ LJbj 

0 yV-~£vj| LjISL-JI O^L_^J>T-lji ^jja U jjjJL A^plOaJi ^jL?L.l ^ AoL- *! I 

t jIJlLSI iJ Ju^ <Jj iyji\ jl Jj >-I ^p a^UI olijlil IjJ 

a^>-LLIj a-3Ij33-1 ^J^jI^aJI >ol {j* 

—l^- *j^* 3, —^ t(Smog) bI ol>“>-iJ! 

^1- ■>- 4^^^-Jj^jt L<r -jJ i-oljJI oLUJl j >JiJ3? U>^25^j 1^? tOjjjSlI 

Ool^ I-La> 4j I ^P Ajbli-i OljrJbiJ obj-?xil AiL>-tAil 

* » \ o A .y2I v^^ojL» JO-S’jl lfc —^jJ^I tjl * cr**i 

oIj-jLj iJb»l-L_^-| Ji>-j_J kiJJj— coLjLjJJ <if3 Jl ^5^j —j ^ o ^ * ’ Y 

4A_^>-llo^/l kiJJ-L-^oJi Ll>xJ I (JlJLa coULJl *3^ J-l 

oJb J^J l « oJ I Ojj_lajl JaplO-^ iJolJ J OuLjJl jl^Jp ojJUil j! 


c- oj l-,/aJ 1 oIj-jUl <0'lJ j>-| Mp 1^ JpLm-j L*>a oL^ ii.I bL^I 31 JL>~j J 3 j 

O—< 3 ^ ^^1 Jl!U 4jl>wS/lj oljLJl 
*L jj -1Jlf-i L? Axiljjl oLUjI Jp 1>w3|j wiUb jl5j t^TrTJ 
0 ^^—A vOj-L->- S' Lai 4 ^ ^ A • j»Lp JL-ba^ 4 j>~ i JL*j Lip I ,b>‘ oJ 1 ^ ^ 

t—> U> L)\j <~^Ip-- , Lb-t j^\ bJUi till 

.jU>t»iNl ^c- oIjLjJI c^lfT lol—ilj-iJl jyi ojl j >-1 


^ ia 




P&u^JuJI uljruu A-*\ 






33^ f>b 

jlj —hi (_j - ■■■■ ^ ;3-U 4_JjJcil j\ C~>\jy\j ^jj> J^U^M — ^ 

CjL-Jl^c- b kiLJj ijJ_3^ j j ..i a -3-t A~>T.la■.,.. 11 4jiJaJl 

^j—^ Jl oIaj jlji— j i.4_)jvU ( j_*4_jJ1 O j^-\ •'•b £-* ijUJ.S/1 

• AjjjcJl jl o' -i .o.P 

>«LiJ Ji53 uiUj |»j j£j d* 5 iT° 4 * J 3^3 3a9b*il — Y 

.^L_il J| .3 ‘■<b p b3' <_g^b^3 3 3 yaJ' i»UI ( *~ a 

* * 

a— oLi 1 ^__1 iw-j^JL^ jI Va» <jJ 1 ^ aAA^A o>L jAtJ i —V* 

<^3-l» <_|l ‘ue-ljjJl 3 < ~3 J j 3^*^^ /*■* ojU^all 

. 4Jj^w* 

J-Ji^lU 4^0 j loll j 4_4_*S>1>- iOlA^-il ^1 j_Jl ^ I Jj>*j;—-I ^P ^3 j±-\ — i 

Oxil^l! ^JjaJI iJ^^j L-ll^ n'.A 0^ 4^>-jJ 

<~>- JL II, \j J—Jl Oj-^0 jl j ^4^_) jl^SCjl o.l.^, Jj\ ^»! A>tio-l <j i^l^i^/l ^ Ap — 0 

. aJU. J Ij 4 j I ^jL*jL| ^^jf’ 4 Aj^s 41*J1 oUljjJl 

oLjLJl j_jI ^AS" Jljj iS^ji l£A^j t s _ j . tS Cll ^p^JI 

* # 

p jJkl ^—p oLjpIj^JI ^Aj LJA_^-1 l^-A Va, ^ <— 


ojJtLjp ojL-pjj <L_j j^JI 4^_j jxj iS^J—i tOl_/w>*AJlj jL>i-iS/l c-43j —V 

.j>*^az]\ 

olAs^a—« 4^oli| jl ^ d ^A a ^ll jLa£JI OwA^ ^p — A 

A_j_p ApL—j | c —> c4 ^J^^aJ I cjL_>«jixLL 4 4»_^j Ljjl A^JaAiiL ^1 <.^L_j^jI 

. Ajp|jjJl 

i4^jlil>xll A_^plj^Jl ^jL_1) a +,th j \j tA^pljjJl C^ljjwUl ^LAj — ^ 

.JyAJi J/ 4 Ajj^JI ^t*l ^^r > ~ • {j* I *W?L>- 

L^LA-«.~>~ t4j^rsA-*Jl 4^5 \j>- 4 4«.L.,^ 11 4^p!j^JI c^Lgl^xllj — \ * 

♦ A-uAil (o^-ALO ^ (^| 

^ijJL t4jtLi>fc!J c4j^^iJI obLiil! ^y* ^^xL>ti]l ^p J^-«-ll ~ \ ^ 

jl \ j\ t ajjAw* jl 4 . .~ ^w^^I oUljp^ 

■ UjUxa 








l_Sj ja\ J 1_j-i-C'l i_yaLu t4_ilu>»ll ^il.,<a H J^c- if 

L^L^S ^jA t ^^-~ j I go - k* -* ^y >» jyS cjL- oi" ‘IjjjjIj 

Uai I S U^ l ~ »S lg.fr 7*-Uj C4U—U Aj^La <U^l>- jl^il 

j'j/jj \ * • * — \ ~\ • JlL-^xJLLni yjLJl-SjJl j-LJjj j^yv- tiaLJI oLil>J.I ^jA 

.^Jj]\ if Ai?-Ui <Ufrl.ya.ll olS jL Jl \ Q ..fl*! jj j Oj^S AjiiSo eJL&j tLgUa JSll 

Lgjl Iajj-Uai pJo jl UuLlj jjwill Jj-iJl (Jl (^-^-11 j^l 

U. «-^ jib Jj l^Jall J^J- 5 ^ * Laj-AJ <ULjL»_j^A a jl \Jaj uib Jjlia JL>-1 j jlj 

aU—A ^waJl ijl tUl>- ^UoL^-lj t<UfrljL ya . i l cJjJl J ^jjl tjJLLJ 

lA—aj Ujb O—ilS jl_J Aal_ a oLS jAJ j-iLna l jA Lj- La ^yfrjj IkU^LaLixS oliljxil 

lj*u>- l^ juv - l l f f-] ^1 jj! J LlL>oJ_} Ig n I. -,/i~ ^Sj ajlfrj 

^j-a 1—* j^j JlI i.<l^ 1 :> J.I L^frljjL Ji-I { _f^f ^iJLsia'LlI <~a*J J 

^a j^lj tL^^l j^J i ) _JL*Jl I jrwail If* 1 j-jLj ^illj o-Ju>-l jLJ! 

. LgaUa^ JU y ^jA Jfr _/~S* Ja>" t <— J b -' /a .' L^li j < >... 11 Jfr Lgal^-^-l 

J—>j J j<...A. 11 f> AajLill UjLaL**—Jl ^jA Jjjj (Jlxuil lSjj_L>- CjtijLill ifj 

^ ^ f* 

Jp cSj-^T <UjLaL»«— Jl a JlA £y~A jl U>-j Jjbxlllij ijjta j/ UcUal jlSj ^jjjl (J J-5 
jl^iS/l J| ^Juil jl t(-JuA-lJl<>jjiJl) oljj^^^Jl ^jA CjIJ j^a 

(jl ^^f\Uvj 1 (UjI^jm^J U.^J| ^ ^|a*^ 1^~lUj { ^< 3 .> J^3 AjLs 

Lf ^^-Llj (_,r>A*Jl jLgJr' J! J-^i -^J ^jkj “^1 if *>rjf- 

. 4 ...... <a 1 1 ^LJI ^jA (jJ j/ ^1 ^Ufr Jl (JjJLll 

J—A^uJl J_*J 'v'l 4,jwaJl ^ cjbjl ji 1 M UfrLyill JjjJl ja \'jy£ jl ^ 

.<CaL^j iujt ^1 ^jA La j-!a- l..o . ^ J1 

lULL u..—.IIS' tsiUjJ aJjta oLijL?- J <LnJLilj t<t»LvJl oLdlixil jajt >-j 

j^I?l u^luX^JLl ^<^ jl jAJ^ tUjlj^ij y±L u> N LjiU (^Syyj <ujj <oLijljL-l 

Jl jl fil^il Jl ijjy Lj^Lfl 4kU~9^Jl ^a tUal^aJl jl ^aP ^a ^iSj 

oULJl fr ^lU—aJl ^UiJl Jl J>"-^ jl j^*jj j»UajJl JJ pj ifj tiijLll 
Jl jl jl—jSflj j»j—>»JJ l fj-A Jl 2—^jl>- ^oUl_^J-I JJ k - J l^'Jj_Jlj 

• Aj yj-Jl olalj^rli,. j/1 j JjLdl J] L^Uaj ioLll oljl^>- 


uLyU^Lu^LUl -V 
: 4 «LJIuUl&lj 





- ■■ -i - - ■ --- S y JLo oU jZ — 

JljM ^ j-Jl il)l y-k itlJlill jlLiJl (Jl lA^jX^aj -Up iiSLiilj 

J/u ^ y-S> y V ujjll]l ^lL*Jl L-**L—*JI JJ^P La,X*J^ 

I^>iJkl iX*-L_*j 4 J^1 ^(_i^ J 

. IfcJuX cJy^aJl jl l^a ^xL>wl 4-X-5 jl Xl*p ji 

tJ^L-yij ^^laJl ^j.4 JjJp <J^X>- al_JI Jj i>^va_«j| oL5^11 JjPJj uLiS^tU U^ljJl \~V 

: jVl ^Ij :2b^»«JI 

.Ol j~A>r' .11 j\ ^Ju-Jt -L?-l (_j ^ 

(Mercury Jj^> ^y>: JIl* tiiJl J Sj^^I ol5J.I ^ -T 

.Methylation) 

.OjIJuJJ ojI—5"^ “T* 

• C-'ljjJl ^j-a (_j Lg^aI JJ>C~a 1 — & 

.oIsUpIS' <LJj^-J( oL>ccil (_j ~o 

—Jl C-J S jA O^LjUi/a-S" L^>al-X>tJL-wj| <JIJLa 1 *.l ■" I w^L S jA ~~ *\ 

■^JJ^Jrc* 

^y^A —*_ll y-Z, —I) (ji “■ j ^jr*'L^S/Li ^>-y ^11 0Xfc Ojyh^- (jtd C^/L^I_J 

. i A**a 4JL>-Ijjl J^Ull < L *4~** jS\ La olp 

^_p —!l Ua—>1 t lz*> L5* Jl 1 oXA l wUJu^- jaA 3 y-*3 

O -. ) IX |^p XS ^1 l^Jo j$*j j ^ ^a l ^ 1 pj Aj y* 

4 J 1 P 

oj ^yji—Aj iO 1 ^^il fijjb ^va Lo i^lj^ jv-fll ^ 4 J 13 twJJXJ 

,<CL-Jl IXIXijIj 

j^Lva ^Jp ly jll oLS'^il ^jA ^V 

4_)j L>ti]l La I ~ X j) cJ^* y ^ ^~XXu | ^j*3 

LjSUiJ J J JJ AiLs^l CjI^jIj 4j Jj^- La J L <^y> yS 1^ 

, Lj yJaS' L*JwLa»a L d .-w Aj ^ O^LwS”^a «^o L^_1 pLX^ 


\ t A 






i^>w 2 _Jl >UJ,I 'jt' injl Za ol jJLj UUJI 4^>waJ| 4»*Ja^4 Ojj^l jij il j-A 
^y_P Ls^l^>- 4 ^ V I olpjJfl^a oJjLu ^ (,4j J^L«J| O^la^JJ 

.4JL*J| ^P <1).}1*^ 

44_>j^SM Aplw* ! (J ll* C oLal I y* Oj Jp J O^lall I jj& 

, Ia^p j colJ-wAlj toL^Jlj 

4jta3L>- ^1 ^o" \ 4jyJi* j| ol^S*i—wjSjjl ioL«l Jj>*jo VI 

I j C^y >-yj ^Juj^liT ^j-JvJ AXJLo^ 

ialvJl ol^/vUl ^jwl>- 0La t JJJJ 4>x^Juj (Jl Jj>o 0l>*O 

, 4^» ^11 4^jLw J i I ^y* VI c 2 ^-^"1 

4 ja^l>- oL5(Dialkyl) 4 —NjLjJt ^Jwva-JLU 4jj~/a *JI oL-S^^11 
j.). . 4 „_j>-^J^o ^l..i.>fc)Lw*<^[I y&\y*- Li (Trialkyl) 4 - 0 ^LJl c axJLo^ 

.^yi? t-jaJl £ • oLS"^i! oJui ^Ll*Jl ^yoJl ^LlVI 

4_o^Jj olj_ aS/I y> £tw?l JL43 44 JOII ^1 [hy&jj L^l 0 >O^I ^Jl ^°j 

o> 1*5^11 -_5 (j^-O j*£l > ^1 j .L^jIo>-|j I^lU 4y^S <u^Ij^ 

^J—-j yo 4 J—J jjj c^j y*y 4__p^*_£- R 'jAy 4 R 3 S 11 X ^~S jLl! ota 4 ^^AjJ! 

^SL>-j cLa^<pj to^j^S"llv« tCOOH Ljy L® cjjiiT ^1 X ap^>j£ y yj 

Ol^> 0 J-5L 01 U ^— 1 gjLJI 0jl_^1 ^L^L iio y X ts-y±£- jL^-l 

<y* — ^ ol^ o j_SL oi j I to _/*x m? A^-fryus*- R Sjsyj j 0 L 1 LJJ <l-JLp 4^>_^ 

. 0 yS AP^oJ^- R l» W o^jO^- 

ji 4^J-S'I ( j^Lu 2 jul j-JL o^- (J oU5"jr<JJ JA>tiil 
J— 4 a] LOl j ia>- ^oJij tLA y \—+,<*.S j I ^y>- yiyj joLJ y -a ^^Li-I j»-J 

4jJ^A>^ ,^L*w J& oJ—-SS fl ^Lj > w 54jL^jJ i 4j^vi«Jl <Ip J>»»>»ll 

4 — Olo 4^_^?L>- 4a L_^>j oli ^4 ^1 ^^JJOxiil tiiJlta oli 1 4 ^ 3 Ip 

ol c^LwIj-Ol <jU ;Jjljr ^>*j ^Ipj .Sj^JlpJI j,,/a,all oUS" 
jl tL%>-jJ^-o I — 1 ( ^Lw'ilL 

* i. 

o^Lp y&j t<l)j_JLo lo ^jLJI ^i>ciil 0 I 3 Cf-j^aJl j^L 

0 11 (. 4^ijL« jj »L /2 .< 31 1 ^0 4^vJ iiyu L<T^ 4^4 nX^4 

ol ySyj 4 —11 0 j—> tiil Jj^lJIj ^jOLil olpj-ojf Jb-L>w 


ojj^luLSj^r-v 
: Aj^oil 


^y-Jl o^JUl 




a«^1p oLp-1^5" 


4jUa_aNl oLa £-a iajL*Ju jl jL^Nl jj ji J^L-a to^JL^a j j£j Jij SaUU A.Lt.,./g 

Ajjlia <cJl c3 L^_L*j£ ^ jJLtaj La j^j 

" qZ —jj tS^L_iJ\ aJIp zlj US 'jA ^p iSj£ La-Xi»p ^ijIjLj^-NI y* L^-Jlp 

j^_^ (^j-w<k^JLJl ^j) .,<^) jjjL, 0l5>1 oii, JUJI JP 

.jUlpNl j^J>tlll S>-\ 4*AA L^J 4 4j j)«,r3 P ^P oLS' ^a 

*ll*J A»L^<alil ^iLJw4^Jl ^Jp Aj yX«,A&) I 15^1 ^**J| _y\jLJl 

<,j *)}I 4pjp»j£- ^a La^I^L 4 jljXdJi xS ^ La ^i 44^i-1 L^Li-1 

jj X«,a& }\ jA ji J 4*3ljJ| tOj->j^Jl Olj-> £-A (OH) ipj^>j£ l\J-\ J*)L>- ya 
^yL x> k_^5 jA jl J^L>- y* ^Ij^LiLl o Ll ^JI dJ-i Xj&j <jJLlJjj 4^ 

^L^l y^a X^y LCj 4 j^jS^ll ^a yX«,<3&)\ aJsuIjJ ^jjLvi-flJl Cj^u5\JI 

Ljj^a £_a (jjil^Jl £^lj) ji JU^aJI j^£J j*-» (OH) ^a j^^^Jl 

4^5^-^J^Jl oJ,— C^^LpLij 4—L.J 1 J ^ JL_£ yu ^Jpj iyX*&Ji}\ ■ X*>Sj I 
y^j y X*/a 5 . U Ajj^/aP CjL 5j*a Jl 4 ^^ *^5 1 yX*,a&)\ I JJl>ijJ 

i»^-jL_^L*a Oj— -A—® l^-'j i J~~ 5 j4^- ,% }L^Jl oIp j-^>d lJ^L>- 

• yPyJLA jA |^ J^>tlJl Jll^ 

^XIj 4 vLl L^t ^ iUdl oLL^JI J± yj^}\ o^LSai 

^|Jj>LIji ^J>j^,.A.lt Llj'yL^SL! I y % oj 40wLfc-*5*l j j J.^ 1 O^ApLflj ^ja ^ 

4 *j -/a U L ^^»yu JLLP 4Ph2SnO v^S"ji jJAj^l ^ ^JL^flill JajJjj j~£z J*>L>- ^-a 

j^a j\ ^^1>-I oLS "jA y* ^1 a^-LJ| oLS'jil ^|-Jl3^ j x>-y ^j l-L-A 

a— t J^a frL_Ll J 4-JljJl Aj^. ya., aJI _yJ^Jl}\ LpI v»j, JajLj ^j_, t<o^.,^?.wj! ^iP ->.1 ./?j I 

. (PhSnOXHy) N ip_^>d 

^Ljjj (_^jI>-I (J-^* oLS’j^JJ ^J^- 

J_5 ol.lJL^L-1 Jp ( U) & ( W) JA^I J^iwj t^.JL^iJl 0^1 

:ij^l 

.PVC c-JU • 

.CjLS" ji^J ^-‘1(_^«lp * 

- ^i-Jl ^ 0 * 






.jjl.si.aW y> J^ 1 ^' * 

i—jjJc! ijL_l» Jl—jI*- lUJj_S j tuL* c-Sf'j oL_jjiajJlj c->ljJL>vIS J —~*a • 

.o! y4J-l 

. OljJU^vU oJjUs ob_jj * 


(W) Jj-l»- 

^ Ayafl3l ^j*^j oL*5 *j« jAu 


oUjIa^w^N \ 

^5>t 

OlfOjlU t Aj jj j iOL^J ojUJ -L-j® 

Ph 2 SnOH 

ol o jib <,ajjj 

Ph 3 SnCI 

ol jJL>«JlJ SOjU* Aj jj 

Ph 3 SnF 

Ajjj 

Ph3SnSCSnNMe 

j.*.^JLS o^jU? Aj jj 

Ph 3 SnOCCH2cl 

cIj 1 j^li a^jU? 4 j jj 

Ph 5 SnOCOC 5 H4N3 

OjlU Aj jj 

Bu 3 SnOAC 


Bu 3 SnOCOPh 

«j!j 1 j *->~>«-Ll io jQa aj jj 

Bu 3 SnCL 

jJL>«JJ lljU? Aj jj 

Bu 3 SnF 

O'! o^jlU Aj jj 

Bu 3 Snadipate 

pSI^JL-. 

BuiSnbenzoatc 

Ol jJL>JLS OijlU 4j jj 

Copolymer Bu3Snmethacrylate 

Lj^JJ ^U^L4j 

B U 3 S n(naphthenote) 

Lj^5LU ^U^«j iaiL*- 

(Bu 3 Sn) 3 P0 4 

k-l^l j»JL>*JJ O^jU? Aj jj wIjI jJLj-i_U <Ojli? Aj jj 

(C 6 H11) 3 Sn-n<^ c=N 

ol jJL>«_U o^jlip Aj JJ 

[ (PhC lMe) 2 CH 2 )SnJO 

(J^JUJjL) _Lw_j 

Et 3 Sn(p-OC 6 H4B 2 r) 

jLJLp^J -l— 

(CH 2 =CH) 2 SnCl 

olwLwja 

M L >6Sn 2 




jlJI J^jUl >lift 




oL^I S 


(\A) JjJ^r 
jU oLS 1 ja 


1 ^5 jil 

iJl-BJl oL*l-U«i_2^l jUi j l^j PVC c.,-4 Maleate polymer [n- 0 Ct 2 Sn(C 4 H 2 04 )] n 

aJl-Uj! JJUi j ^ PVC ^L-!AJ c_i* [n-OChSn(SCH2COOi-OCr)]„ 

i )^LJI a j^Juj jl-jjj-; ^jJl -^l— 0 Bu 2 Sn(OAc) 2 

(ijUl ^p) ojfl LJ l o^g_Lj jLjjjj ^j,^Jl wLpL^« ^«Lp Bu 2 Sn(OCO r OCl) 2 

ApL_. J.U t pvc ciLi^^J c_4g Bu 2 Sn(OCOC, ,H 2: ,) 2 


PVC c~ 

PVC J±p-*yJ) c— 
PVC cii^'yU C_ 
PVC 


Bu 2 Sn(OCOC n H 2:i ) 2 
Bu 2 Sn(SCH 2 COOi-OCt) 2 
n Bu 2 Sn(C4H 2 04) n 
BuiSn (OCOCH=CHOOcto) 2 
Bu 2 Sn(SC|2H 2 5) 2 


Bu 2 Sn(OCOC| 2 H 2 5 ) 2 
-le-l—o (Bu 2 SnO) n 

SN0 2 ji ^olpj Bu 2 SnCl 2 

SN0 2 ^-5 ^jaa Me 2 SnCl 2 

PVC ciL^-VJ (BuOCOCH 2 CH 2 CH 2 ) 2 Sn(SCH 2 OCt) 2 

AjJJcli . 1 ..g Me 6 Sn 2 

^j <» y. i-A.j.1.1 a-ol^-^l a2j^L_^Jl Jp 4^315 oLS"^ y siiiiS- 

jll oj-& d-'La 1 ^jALaa ^Jp 0 

( 3 A) JjJjt- 

all jA y*** 

! ^—*5* ^il 


PVC , 


MeSn(SCH2COOnoct) 3 


SN0 2 y ySiJij ^J^Lp j ^yu> MeSn Cl , 

PVC .lU-’yLJ vj_tg Bu(SCHiCCOj-Oct) 3 


j jaa BuSn < 


PVC . 


(BuSnSi s )4 


JL*Sll oLLp j Jie-l_gJ^U BuSn(OH) 2 Cl 

Xe-\ _gJ^U [BuSn(0)0H]„ 

PVC OclSn(SCH 2 COOi-Oct) 3 

PVC ^L_-BuOCOCH 2 cHsn-(SCH 2 COO]-Oct) ; 


J4JI >U- 




= UUp oUl ■■ = 

ol Sj£- j _ = T*-^ olil j?L£ 4j *Jl ^y^sl — jJt Opi — •& j* (“IOaU —— >1 

^Ijjri—..uN 1 JJLij jJ5Li <L~y~ ;oJucu ooLijLa j ol£ (JjOIjJI y \t 

j_a £-1 J^)\ j_ft OliL-A’Vl oj ft (jjJ oLJ^aril L? '—■ol—:A-1 -t3- jL-| ijL? ij. t 

t^-kuOaj Ljjlft (_jljOj>-'Vl a_-w ol y£~ V Oj ca-ljji>l £-* i J ft JLj - UjI 

^yX^p jJl OOl-Js y> j j-j> 00 lit_^"Vl oJlft ^»tJj>OUjlj iaUL-l kilta yy ^oUdJj 

y* i a . J l i M C ^1 OObLjUaj 00bL*jt ^lj A ■ l U «ai ^Jtj <*4jyJl* J! 

.obluil^a o!>LJVI 

y j^a_*Jl _/—C- ,jO._Jl Jj Li_^-J LgjlJ o>~! -LOP oliLaoVl o-Lft <*—-J la £AJ 

CL^jJlJ ^j-SUj h Lg-» 1 -Xr>xj; j! ^»JLjP P *Jj iJJ COOJl! OO^lilj (-Ly^>l5'S/l) 

fl r— >- Y * 0 ^y_a ySy^\ ^yxn>- U-~> l^j y \ y U^Oa- c^i l/bl 1 Ool~a^Jt ^ yxa> t-i 
Jj Whs ^lp j ^JiA>- . ^V ^ ^Ip J,l \ ♦ ^»U ya ijjJLU /f\yr ' ’ 0 Ji 

j_» ooliL0>^l oJift y* ^1L*J| ^IxiNl j jJ»A>tj\ (JUJLij iOjj'L>- /^yr " ’ ^ ® 

. flp^^iJl Y* • U5jmv* (»U J ^ ^iJl r W U5 

^Ju J,| ^Ua^jl JU/i ^lj y* J jy^*J0 lo.Up CUjlj)^yLl 0-L^- - - t l 00>XU^ 

<j_Jjls 1 j^>\-jo yil (J—ijl i^Jlj OJ <J y&j t^L<3^Jl 

J_Jj! ^y3 L/3'.al t^jS' ^i! ^...A. « ll SJJUj y jJj 

A_p y*y ^ lj UJlp 4 ^1 ij ^^i-Li-1 ^r'-P 

j_j^j J— JL>I P-Carbon .up (OH) 

0_j—Sb IfU-j toijJ—*» jilij J^-^j ^ jy>*-i ^P pU t-L~SvJi j_5 j^S 

■liji ^Jl'O J/o L« y jaU~j il cot j\ J~S Jj->ull JOp UsjI 

jt—^"1 —’ ul_^?Nl 4jj^a_*Jl OOOJjll ULlj /yP ^Ujj 

l^ytfL^! ^Ji iOjL S yu !^yj Lj 1 ^^ij<Jt yxit O^S\jj cl.. o • >St IJ ^yA*llj ^~.,rt,n ’ I 

ajL^"V l E^rt-Ail oU>*>(jJt /^o iLwS/L iiU<3^i l l jU cJtjA-Vl y\ jj 

• ios^a r^--,/a'i ai LjijLiJ 00US' y*-i 

J! L^«lo»u_^il _l_xp Jj->0j (J ^jo’Lu 3 jJl oobL^S/t ooLS" ^a u^Lp 

Ot jO. Aa^ ca-1^6—*Lt ^—LlJ j^t U^*Uj ^yaj c(wU*alSt) AjyJsS* y& U^LsS^a 

jls L^iJ jj »<j j a ’’ I ajli-l J Oj5l> UjIS^^>i 1| /yA 0~>uJ.t ^sLi? jJl ^ya '/ \ * J,! ^>- 

I. Ajj .,ij.n 11 ^P Oj y^si) (_) it jiV 1 jl f-ljjJl jl till jl 1 (_J f'l y*^ 1 * Aoimp J I obLS^il 

^ or 


jdU^JIuLS^T-Y 
: AJ^uaJjl 


juUUdJIj uV^Piin\-T-Y 


i _ s oJ 1 Oj jh!l 




~ 1 ~ - - — — 4*»1p j£ 

j *> —P ipLws^Jl J^a _^l 4jl^ j^'aS" y* (^P jifTI If*- jS^\ yU L> 

. ^U?^Jl Ajj-^ 2 L*Jl 

J JoA>«jdL>j t^5>U^^Jl J*JjI £^lj c^olS" (jjil ^ 51 jrolj oL^ii.! ^pIj 

o3jL)I olS*jPxil 3jbj JLlP ciJUJkSj ^oljLJl iaJ j>- oUa^j oU-l/^a 

yaj .«•!j-jJ ^j-ill yL^ jl y« /.£ yp -by ^ ctUi (jS3j Js-LJ: 
loUaJiit <i —&[>- cC^ljL-^JJ jL.ja:')Nl yS’l—»l ty>Ltfjl oLS” jA> juJl oJU-LiJl 
jl d-tL-i jAl o J—a 4— Lsl^-I (_* jaJl jp (jLijS/l wUASj 

a «<^L> a—*jCj L_i^j 1 o^_^j -^ 9 £> j^—S' L ,/?j cHjI— ^ y 

tal_j>L iiiLujl 4>LsjJl oLjjj-l ^a ^jLJj j-^aj L« UIp yJj jR. 2 Pb ‘&R 3 Pb ’ ) 

fO^lpl— Q-> QjJ —j 4* __ < k.Jbj 1 4*—ab/ l ^L-. 4*5 ^j—(J l^^LpL-ij jj jA^j 4lU-L^ 

. j . /4j bl (J Jj! y-~-Jl jy^-i b-f y—? JjJujti cl^LS^^oJJ ApxllaJ <U*ul>tJLa 

oIa oU r 4^L| J cl^^pLiJl oJ^A ^(JLa wiUAS" 

*/.AA i r ^— ‘ -jj ^Jl J—JLa oLS*ji /.Y ^ J,Ij_j>- jl$Jl JlA>- o^lpLiJI 

0j^3 iiy^ O^ipliJl cJLA ip^ ^Jj l l 2 jL5"j3l 

^LjI 0 oXa> i, fl*/a1 0^3 jJJL^ t^^iaJl U>-J^P ^^J-JJl 

4_i-L^£ t^^L.43^Jl JJjI oLS”t. ijj\ JJL-a oLS'ji 

LjT p^pjJl J^-j y»l <3 jJl 3 -^j *-* oAa 

(j-~di ^-lU V*^ J bLa! ^yj .^USll yiv y. y>X~A yJ Jp 4j‘Ujl 

(/bi^1 JUri y ’/■ ^ 0 Ji /• * • t y L^l o>j oii k yLi J y>U>^Jl 

(J ^ * * — ^ * ya J--OJ yJlj y U^^Jl o^LSlil ^1 j cjL5"y y 

4——I ^ -LS <>J_iJjb| , i yiAJ ol ts-I^AI yi V_j^5v« ^r-a 0_J^bil 

ya '/.'IT J j—s<sj y») c-j -Xs 4Jb»- j jl tj jJJl (J «-y- ^ * ' 

aJi. am 4jj>.,4iP 4 oJl«-o oLS^ y aijil jl (^All t^yiJl y’Lujjl jL^I 

toljL^»_U jLia>)NI oL>-L~aj CjL>-I yb| j > .'JI cJLa Jblj^j ^.)aJl >j jJl 

jj l'/. Y *\ > ^ ^ >X y-a ^jl^rv_) j-L-LI (J y>l_^> jl 4 ——i j li L^-lj 

. jjdl y jjy!l y»-l j*Ja}\ j 4 -^ 3 b>- '/.Y ' — * >1 c_ij jl 


\ 0 t 


yJl o juJI j»U 




a-^1p oLI/ 


ULuoS^IuIj^UI juu -A 


—» .Ij lOLijI^S^I 4 jJL£ La ^Jp .it ^iSl! ^gJUwOj yv*£ f 1^1 iSLp 

L_iU>-! ill 1 1 j£- Lt, -l I .it ^3 Si Ij ot >Vl ^Jp jl y*ulj 4l*Ji 

ijl ^a>JI ( j ! *o 4jI p-Pjj td>L>j|^^ll Lgj-^- ^lll o jJfcljlaJl <J^>" ^y&y j^Jaj 

o p j\ 4j j+jifr ^-j\S j cd-’L ^jLp 4^j^Aj>- La bl <,‘c£j? j\& ^1 jS\ °L>- 

oJlS* *1c<u>-c-4jltjJl *bi Jj^-I fj* a^L^I y^bj<Jl -bjpj c<L yjz& 

4—a j*)l Lm2L_j! 4j A 11 Cb I—-o JbM ° l*A_j.Ap (JI S* CO jr ^m ^ j\ aJu!— *J? vl^L—w <*S 

J-P y-Hyl *bi J 4 JLJt Jl fy ya Ijyi~a jl J>4 ya bl jiSlI ya v^ab^ylJ 

■ y*^ 

4 jyJl-Jl ilyVU Ja£3 aylyi y5llj y bjV 4jyb*Jl yP CjIjjI^SIIIj 

CjLjjJJnJI ya jtyL^aj la (J,! isL^l 4CaljyJLa jl <Uw*i , l ya jJjLij la <J^)l>- ya 
_/*^ 4-^L^aVl ^yalL*JI oJll y> I yj-l ya Jj>-\jj 4 A X... 1 1 a y>- o^^y- jjll 

Vlj kolyb yJl l_tl_y> iwi j- p aJlj— i> la UIp j ■. ..'> jj jb»- J 

a*A—* ya <-lp kj y<a l-l 11 4 j L^l , fl ). l l j\ ailjjl bLybL- aly* kXala >lp 

jj—a oA_>-l y-i ba ida^ljj (J-**-*^ olayl^Lil aA a ys JjJjtllj kOly^_/UJ JijlyJl 

. 4 —S'A? : - ya ^Jil jL-lt yi*J y: llj ;A~cwall «Li!l 

CjLajl^-^lJl ya -b-tp (j C~!-b>-l ydlj k^‘..,<a.)l Ojjj £-a Ljj ^ ^ a J r'-*J iiLjaj 

o-L_A O—>15^ jij 4 oIjI*-jI ya ^jU^all y?-lwU <UwL^ La ^. l ..^.....j tjJ^I j y»«j ,_Jp 
(_ j jl 4_jjl«Jl SJL>-I y OjIS' jJ jl 4^1 yS/1 - > ■ JjIj-^ (_j jlajJJJ ilili oLjl^j^Ul 
jU^ -bj«j p__> iljjJl t3\^-P-1 ^1 jl 44AJJ ob CjLjy^- ajyp 

jib ijjj-Xa>- t_aJLbj VI y$L«ll ya j kijl^ll j y> L/alaVI ^1 ^-,bc 

.(SjJ^yr yj Jp 

4—I-Lj la ol_/ jI j Jt-ya yj ijy kb* 1 $b ^ j’ilil ya jly-T j*>laLp iiljsj 

.Cjl^kjlj ya 4bsJ1 ajL w ., 1 -) oljl^l 

jayL Jy- <il»a_^Jlj j»*>LpVI ^pbaj ,J LJL>- 4jjll-l «j»waJI ya ^*-P^Jl — \ 

bf"l* kbyyyJI ( J—alyJl y-a l— a j^J kOl—ajl^jSlIlj olij^Jlilj aUMtl>VI 

£»*Ui jyJl J*>L>«-S 4 yyL«il jyJt l ,a,a:ba yip ebb b jJiL 4 a--■■■>* 

y~av_J laj 4>iy! Ifkl ^Jp J-abj kJUab lJ>j. j .. w .a <U*_*1’I yl jli . .^Jjp 

,_Jp -bly ~LS Oljl <; bUl ^IJbJUal jl j,_PjJ kjjjVlj y^l ybu yS jbjjl ya 



yjt^yjl ^blat 






t^AatiLi ^>aiL j iaLJI ^ V I y* j*-* <y* La LiLs t a J^S i>-j.i 

£-A kLJj>- La Ljjl iLfcj tC~v<aJij dj J»l*iaJl (_J^ oL*SJl ol _ _ *jj 

O LwJl il^il ^y> Jj J-P 

cdUU i_p/L j|/VI Jl /*; jl f/uJ i,Ul ;l/ o^i :Sp/I “T 

4_pJ^-I tl)i ipjJ^L U>jlJ pj La iaLo*< jI^II L)l joljj 

.4jJ^V| JLU t^Lo* J*S* y& Laj jjb La ^ yi j I 

ojLpI ^1 oL*-l VI u 4JU*]| Llli ttLUL 

P a— JS~As>- ji^LL (j\ —) V J ilj->- VLii Ll_^^ jl J^LlI /r^ t L>*^k? 

4 —i^rlij ^-daJLi L^ t<LLi>- j yrj ,j^jUii y*^ coL jJ t<u»w2Jl 

e-i_A ^IJjLL— ul 1 4 2 SL l _f^l t^jlj-iil £a ijjlail (_j y ojjbJ t4LL>tll <LjjM ^a 
.^IjLaO^Vl LUj £~a j»j*)Ul (V^ 3 L^al-JtLlL ^a Ju\j3 .ijLa yS sJ jl Lli taill! 

t4_!™l (_j <Oj_>-^il w>L>j| f -^Jl L^-iJj^ ^Jl OL?^j»lJl 0jwLO> £-1 jjl LLfcj 
J^_a LjjL oLi>j-*J -Li LaJj-L^ f*jVL!l y* IJJ i4,™aLJ.1 <LpjJ^Lj 

I_JLL>L> j-ajl_0 _— OJLji <Lj.l?- y. _a La jLLa i<C_!l ^1 oLjJ^L" LjLa«jI 

L^J-p jJLk) ol a>ycJl ctJ-U4j .(Bhopal) -i—LL jLa^_jj t(Severso) 

aj^. „..a cL-C^ ^-jdlj /^-a CI^Lp^^tf- j-*-< a La^XlP <ci 0 

La(_jl^_*JI (j oLS 1 ^a £-jjji- J^a La-b>- La jLa ^Ij-Ll»>-I 

ySy wL-^kJ IOj! yJL ^a Lj- La ( J—Oalj~*lLl ^Wlal tL)l-LJl /^a 

aJ jL a Lai LLL *JL- >15"^ adal jJL —Ll i y^ a ^—IL>- w-a y*y ^LV Li 

L)_^j Lajj^p <u?-Lia oL y L<-^ La illiaj .iojLLJl oLl^aJI ^IjjVI 

L)jJj_jj aL^>-l j^Ua—a lj_Lkj jl Ll^sVl aijA^kj L^aljL»I~al yui^i 

J^ c —a J j-iVLa LiwLa 1^1 yd Li ^jj.^ail Jj>-| \ ^V"l ^ 1 LjJj>- 

(2,3,7,8,- J _ r ~ ^jJI ^Js. ^y^-i L^JUaal 

LjL-aJVIj toj ^_S ol—^aiL, LLJj oLS"j tetrachlorrodibanzo -p-dioxin) 

kJ!-ilS"j t<*_ jLw^JI ^La_ll ^j—a jT_i5Lll (j tjJ_S ^_a ^jjJjL-I LJjCU ^r^LjjjJll 

‘(2,4,5 trichlorophenol) J j-yd\ jjjJL J_p ^^ _S'y. ^Ll J oJbLuL 

l>5L>viJl __ a-,.Q11 ya ^j-A^ Lj lo^^L ojl y~ o., a^\ J jwLaia ^-LVI ^pLL <jj 


ulajJU y£. JdUdLij WA 

4jjI^- \-\-A 


jlJI jJL3t Jo\ie- \ o*\ 




LX S 


4 p-L_p jJ (3j—** “Xj jX_>- «.<al 1 (3 4»^A-Ji 3P 03il -L>-j XiO t<U3 

3 3 p 1 j 3 jjI -v^• lJ3^ 33^*^ ^--0*3^ '**—^b Or 4 o j 3* 4 -X^ ^jIIij 
o^_$3l oJ l_a O^^-j U> JXpj i ^l^ail <^j3 I Jv* 0 * — T" * 3^J J> H OjJi iiL-vJ. OjjM 
V * * 31 ‘X*j-^J -A 0 33 ^ 31 ^ 3^ J-v^j <i -3 55 3^ ( XXl»S"j <■ 4 -jLi oia.ft 

(i j\^~_S^^4J jJI 4— ^ 01 0*jX_9j c£_j j^a O^l^rv _ 4 jLS" £ — Y" 3j Jj>o Aj>-Lw^o ^A° 

OAJj 3 oi$0. 11 ^xp 0^3 <,^ 1^>-3"^ ^ *l—Y* jjfX>*j 4 j>-L«*11 0wU> <u3xl 

jl5LJl U oj jLpxil A.fljaii.1 *^>-1 ^p jjoI Lf y ^-iJl T A 31 4j>-L-3I 

f—>rJ>- 1^—5" lLXI^ ^JllaOJ 3^ O^^l CjL>*j3jV 1 I j-* cljj X>- ^jA L^^ 4 J ^ £ _L*J 

p0> rysJj 01 OjX 4^0 >jLwO J^b 13 “^*J xt3l 1 j*-> Ofi*^ A ^3 0 • * * 

^■X —P XJJx__ Sj i^.aJvA \ 3*1 4^13 0*3 •* <^3 3 iplj^j 

c J—& 3 ? ixli ! (Jljp-Jl O^J 4 4J^J*1 oUI^A-I jl j j-.Ja 11 ^jA U&^Pj 0r3 jjJl 4-jjj 

bjL-AJ O—jL 4jiib £-* (,<O>~ 0 J j3 s_^- 4 /^uXT^jXjl 01 OJJx ^oIp-I^>-V 1 

wJw_J!j> 0 J 0 j- 0 _J olj_$^J * 33 ” djIJo-j 3 ^ 0 j^j»i.l Ot^J 

^ - 

lLO jl^ <Jj!jjj ^/lPj »wi j jj^4 Olb 3 ?J t^lw^JJ 0 j-OJj ^IJuJi 

0 ^jJJail w—^ 3 ^ ^bljl ^Ljjl U> 1^1 t^j>-Ls^i 0 -J jL* 4jI Jb>-j ^ 3 ^ 

01 1^—^^-> * -^->31 -A^-Lp Jj 3 ^* ^"3 JJ^ 4-»1_^p 0-Jjj3- 

. ^jUl>x_u i£j\^-\ 0 L 3 3 ^ 3 

w ^L-^W.«.- ia 11 ^r\—P ^a 13^1 ^3L>- 3 Vl 4pO>JP JL3 0^-v«Jl 0l p^P j J 

^y3 J^OJ l,jyLsA« JlilsVl tpliji \ VI ol - 1 >-J aJLIj .t) ^lj^Li -1 JucJ 

J J^c-Sll jlsLi! \iji 0 * jlS"j c(Chloracine) j^ljjl5 t _ y< -^<u yu 
sQj l as Ol ^3^1—lil ^ 01 1^—*3 jj —l! */.V 31 J^~ 1330-j tcO» 3 J 1 

-L>-J -U3 _U_J JJ4-0 V 31 _p*-) ^ ^VY 33 3 ^j^apnOJl 6 ^Lp1 Xpj 

j 1 ^^^3^ 0 ^X-Jv l>- ^4jLs^q 0 ju x>- aJl>- >rv 

^fclj—kJl *. 14^j>-1—<a .11 c*J 1 oLil—s^?Vl _*-> 3 p oJlxOjI 3^3 3^b-!t 

oj>—& J-Z£\j 433 ^"3^ j>iiaJi 3 P oi^ jUi ob*j t<iL>i- 03 i 31 

£» tUjJu A^ 1 ' ^=^1 J jjJJ i ^1 yS/l iw-UI ^jJ jl5 Lp_»~i ollb-jU.1 

- 5*j^ O—J jjl ^1^3 j/1 J-Lf- Aj^LxJI A. ^ s < g w . l l Cjl^y^jlxll oIjj 


^ «v 


jUJ! O^UI >Ui 





4_l»>-!Aa £a ( jlSj-Jl ^jA '/.A 4... ^~J JuSsJl (j #^ljj ^~J AjL^ jJt Jj 
JU^j .JjjJldJ Lj»yu" jft\ jJL.^ 1 J IJjjJl j|jS/1 (JjJ UjJb* J^Vl 4 
Jl £_>-_/ |i l—j-l J—>-j (A~*~Js j^p Ljil a>-j jlS 3L ^dl (ju^jj^/l J’Cj j^alJ* 

^-i —p ^l^x—fcjAJ iU l j-^> jj—53 jaJIj (i-olA-l i»1jjJ>- ^Ip _l*j *b?l Lgs^yJp 

dU-L-? J (j*^-jJ <L-pllil j»L Ja) J_ P dj|_^jl_J d-ijJ^- ^»l^is> jl (JLjU^>- (_jl 5j>-j 
.(L^l_-Jj — >- —P Ljj— >\J 44_J^^\J ojjj ^1 J 4_olp ^P ^ 

Ijjjp- jl lpj—J^ tSM jl -A>-j olJjAJ djlfrl-LNl diL ^pjj 

wlj AdillUj oljUJl (jl (Oola wli £«J|, . , ( jlii j/1 j ^Ij>ilji-lj (J j-J*-l olll {jA 

.oULj jjj el j^% «s3 11 aJLj L» Jl Aala'.! I C—! j£j Ljial c~>L«j c~a>- 


jlS" (ijL*— jI XojlS" (j^o^j aS ^jIj J l ^ A £ V : jL jjq* > aj^L?” Y—I — A 

Jlj—>- J—La CjIJ-JJ ^y> Ipjj 5S"y~ll (L-jISJ ((MIC) (Jpliwij Jjl JjL^a *. ~5 J, 

> SjA J_pLj; ^yt jja£j (4™aL^ j/l (jjU^SliJ ^ jb-lj (MIC) (_^SJ»j (lalp l A 

J—pljj £-wa_ll J U^jl jJ*£ ^JJl Jn%~»_ j-iJl x^S ja ^a (MMA) (jv«I JJLajjj» 

Jl La*jl..fj_>-j j«Jo ((MMA) cuLSJej J—SJI (Jjil jjJLSCl 

jiv—p- Jl I gLi jwL-J $ J-Jjil J (^j—>-l ^jLuO_ 4 oLp-LiJl <(ia— jIjj 1 1 

oLS' l_f j (4_~L«j»)! oJLa J*)Cl ^>j jijj(_^5 ja ( j-WS^ ^-A .'. . . . j j d^alJi^L>l 

l^j|jj>»I_^il pJLj (^lv<ail villi J 5jjiaii-l aJU-XJi oLjl^-SUl ^ ^i53l ^j>-J 
z>til oljj-l J) JlAjAJ Aj-x^it oLil ^jAUu ol jAu iwi-j j d-1 aL) Jj ,|jli 
J_pUJ A_,lJu (Jj-lJ Lc <&> t\ Jp ^y>J.I (MIC) ^5^ Jp 
(jl^l“l sli-JJ J iijli-l jjL jll (JL^pLiJl ^a (J^olj (SjJw^- (J1jL*-jIj L y>x^AA 
il ^<_jI^>-1 ^ -A la Jl |>Uaj ^ (_$JJIj (lil^ - I^H—a (ia-L>-l t£ claUjA^S' 

ojL.* >t>- J-j e- ojJL_ail A-jjJ C.-~ •! jl (JJajca L«l (jlS - ^UiJI IJ(A jl ^a 

•QA -A L—f ^•CpLmJI Jl y-L >■ 0j<— aJ oL»S(l ^Uaj Jl? (S^JijS/ I 

^IjJI <cJL?- ,_yJlj (“Uaj^iil AikJ.1 Jl J yA> j)lj (w_)J ^jA AJ^JijIj (MIC) JjU~; 

iji i_ij| 4jLa Jl j>- Jp ol_/ula 0-L>-1 ( i J«JI Jl (^Lvall ^y> (J|JLll oL^I J 

(p_^Ijl_vsl p_J ^L^aJ.lj aJLJJI AOjjJI iljil ^ (_^1 JL >-jj jl ^ (jja^^l jlSC-Jl ^y> 

!«-L~?-l IjJia J^jJJI iiLs^N ^jJ >\_/>^l ja-ftl C-jlS' 1^ (ij Y • • * elij < 0 >»-LJI C-jIS"j 

• fr l ji]lj ^j»jJI ilCaJ £A (jj(pS/L jC- J) 


((juUlJ.1 J-jP Aj'iljJI ^*l^J»- aj-Lia (^-’^lJ - l jr 4 ■ilj 1^ j 

.(LjIjUp>^AJ 4,- aia La (jvlji ^j-a (CjjJ 4-JjP OjUcil ‘dJsJdj 

- >u 





: ^ uUa^uJl T- A 


- — ■ ' s 

ol_b yu Olbp>-J JJ LLJl oLj JSUl y^ oLLj^/l >-.■•— .7 La I y-^S 

Ulp Jg . 7 . 1 j oLj J^Jl bL ^l-Xpl oJIj^I 44*<*jbj 4llp^X 

. L... tj^Ljj-Ul t^plo Jl i t, t yy^\ j JS" 

J c—...» ~Jj >4_ s «.-iall 4_oJl Oj^—laJl J_P lyy *» ol_bjjilll oJLft Jjo£ L 


^.y 


I J -L _jy La jS/l ^Jl>- y. ^ (lr^ l ®LsjJU jl ^y>\y>^k} j~*Jj LjI.A>-J 
-j 15 L-. ;> - c^aslil 0 jill ^5 ^»^xjtJl *■■.■ ■■■■ 2 dlls' J OjILj JLJl _/^*Ll 
La y ->w J—p_$ oL>^ y—^ h** J-j (^_^Jj>- (*jUp! J ^xJlj o*LjJl b-ip| 

j Jj l \ ^ 0 Y ^1p jjnJ oXa Jj t(DONORA) Ijjjjj o-La J Y ^ 1A ^Ip ib Jj>- 
Lo^a oLiJJ <j«jLJI ^a>l^aS/l L>jJi>- ol a-^Ltj iiijS/l Jip I—o->«-bJ 
La bt LJi_SJ 4 aJ_AI j ooS/J (S0 2 ) c^SGl Jy-Sj JL* L_J SjLja ILLl 

(Jij 4 jl^L t jlj_jJ l J_LI J lb -L_>- jl -a (J 4^JJ JjsJl ^LS ytJ ,.» .*•» ..>■) 

J 1 j-jj/l J^a / Y ^ > 0 4_; jl C—J L>P>- tl^j y L 

<taLOl ^4 I jlfr>Jj <L^*I L—-i- I JJU I ^^-jj l^-S^ jJU 

<aju<£> (jl j*h\ ^ L« S^^Jl 

^JUkU iiu. O^l^j t£jlLl ^ 4 jja* 5 O 1 ■ / ?J ^ya 

jl_Lu?l ^aj jji; ] ^ w y. Lf-ij^ jL [»-> tLj^ji-l j^x.^1 Jjj (Jjjll <Sjr^ 
ol^-x^Ll LUj <jIiS ^-i -ii j t^LlaJJ Jiii HjjJJ (_jjL-l eJL* j! ol^—LcJl 

^l_5 /j-SUj (4_»jyaJI ji) LjLp-aNlj ^^JbL^/l j^JoJJIj 4l~icJI ^LS"! jjp 

^Ll ^ l^aljA^-lj 1 .ap»—) j—^ j y* l^■ Ip La 4-)!^^/ (wJ^L-l j^>^*)LJl 
t jT-o—ill 0^1 L- jl-ia jUk»»Jj .a (_j_J C \ ^ V \ |»lp jy3y (_j tjJJ^ jLj ^.-pLl 
w*La \^y "I * ^Jp >_p L lJLL. I ^ Jp>-jj jlS ^ ^VY ^Lp ^ajLa 4al^ 
j»-o.p—xJ i ol yuL ^Vj (■ Ojj_*il -Lt! yt 4jjlLl oJLj t( /.V Lj) li^yi i 0 ^ p-^Xa 

. J)-jjJl oLS yJ 

L ^y Y* * • * (j..,■ •> - ^L^xLLa yj^~ ^YAxal Y ^ o ~[ ^Lp IL y 

LLIj jL*—I—^al —P jj \ ^ A \ j»L_P y*~ y*X ■ ■> a y^-> (O 1 V b- j J^U 

y£ij t /. Y * OjL oLi jJI L-J jl Nit Y ^ 0 ^ j»Ip (j (_jlj^aS/l i^sS^11 

r ^p*L_;l c~j‘ oL^al y> Ijwjj jaJJl LpL ’/A 0 JJ JlitVl J LoJI o jjs 0^1 j 

.s^LJIlUJlJ 


: jjiS^laLuuijrf Y — Y—A 







ol-l—Jl j jlA <u^L>- i jliLJI (J ^ o -.■■ ' ■ ' • I wJJj iX-'j.U*- O—j 

Oj—«JJ C~L>t~a Jij oYjS/l -UJl*J jvf-L»A 4 -^L>-j iOlx-Jj 

iJ—L J (JUNTSU) L^l^- j-r J-* «*-*- iik*. J Hao j>U JjS/l 

_/ 11 l^\ lanJli bL> .... : . l I Alb ys Jij t (TOYAMA) ULjJ 

A aa Jj>r : 1,1 oLil j| y ^...i A™J>- i(_£^lSyJl xL-ilJ ola^)Lp t^UixJl l-U-Ul c-Ja-j 

'■o~* (_J-^ b>Alb ^ <-51- ^ b oU-jj ijil gjj 

jj*S/l —« ui^A-aP ^j~~~ —llSUi a—J 01 -U>-^ A.~.>- ^Jl tdljji! 

(»^^oL-S\Jl jl C~~J ^a j t Ax~JaJl 5~A >—jliw?l 0 j~-f- ^)p (_£ 

4—J-Alll (J ^*3 —i2j .illXA jb La b) a—£>(j>- <U>waJ! Alb ^jp (J j>X ..a 

f^UaJI J JjUil J_^b j jUki jjji CaLJl (JjJ AUibj O Ar-alxj j p j....JI$LJL) 

jt- ^Ar*-; 

aVl a j^-iS AjIJjA (_j X.- i ^A_jD 4 jj-Aj«J1 LIjUS" jil (jl C—JLiJI j-a 

Aa-U_>- La jib Alb ^Jp AbaYl _)j*}j -A aX-Jl A y~&j -Up ajA^xLl 

jlj-sVl ( J_p LaJxp A 1 oT |»Ip J Alb jib j ^ 

^j—A iJl J_A>- l-CJ jL^ji-l oULs^J 

AJj-U (J—^ ^^ 0ji 

^Jj ^rwJji-1 Uii^olp U aJ> J^J ^jljlJl (J 

^wp—aJI % >LS’ oLj^ ^ olj^iUl p^Jp o^ipj . jl^Vl 

jl ^-5j j*-* ^/p ^L—'S/l; c _j> ^I p ■-* 11 L _ s >“jULl 

4 /. i Jy \^ ^y?j jp O^^'' 0^ ^r^'j 

I ^JLi LL ‘As>-Ls 0*jl5" 4-^A^.JaJ 1 ^/P dJ I 3 ^ ■ 0 *^-* lj^ 

0l 5 (^1 ^j_ A} (Jl lJ>j laj jl La^Uxw<pI tiJ 

J| d»ol Ijl cPL a—w«jNI 4 ^IjP 4 il^j ■ujjl vJ^L^S^^oj JjJi ^jP ^-jIj 1 -La> 

I>il !J ^y3 —Ij La -L*_> lijJ^ 4 ^ ^jJj>“ 

O^L„SL!l J-P 4-_jOu Ja-dJl ol-U-wO a ..^? j Ja*_A_? (jl5" ^^3 Jp 'V | 

. p- ^ vjJJ jr^'f La 4-vj|j 3 Jt-) -Ooj 

Jjj^lS^ ^«~/2A /^a ^yj! J3 J[ l£"^ J-^3-a (jLJj 

^P^C Jjj jJlS^ J"- 5 cij^ ‘JJL^- % )Lj ^LjI J —ll) jjjl 

k~~—S ‘JLJ l— n^j 1 /^.a AS"LJI ^-) i,JpL—_a J^LaS* 


— 4^0-lp o^L-p \ jS — 

u^LjJI T-T-A 


t^^JUiiliiir-T-A 


^ 1 . 






4 -«-Ip oL<l p 


J,! dlt?^JaA-l y (J *}j >-jil dJsjJl daldlSOl j»jJiJ d-~>- J ! jJ* 

j <,pJa Jl dd** y>%j dJa 01 y^jJ £(<^*5^1 d j ' -.sit - 

daLjtaVI (jl L_C j v^—(^"1 oL^« J Jj—ojJl ,Jd ~3 /y> a0“7^ i-*~J iy>~J d—a 

ij-^ ji d-OjJi Jj itjyjl-xjl y—f- J-Jj (J j -i l Jl JJjj'la 0 yj^Lji <S~J Jj>~ 

. ^ii! 1 i -L* ^JJL^ kJu> j Jo>- Cj^ ^ lS ^ ^ y ^ 

i_ —*)yu ^^vm. 1 )I O^J (,uLaU—« ^JL>- J ^J jA V * * AjI^S Ji Ij Jij 
^ ^ ~l £ ^»lp J OJJi A*j Jd J_>- tOl^yi J S^rJJ JjOjJl 

^Jw*J ajI — j^j>- ^a^pLl*^ ^jIj^-1 jy' iJij^Ju Lip 1 tL»L>«-o oJlL jj^ 

—*wl *J—>t£ iJl^—A jAaOI ^P ^(^XpI ol ii>-*>U*l i y i J Q ' * 

p J-SO jl jjj t JJjJJ ^s^vJl _JsU*l ^rw?yt« JjJiij OAJ i->j JaJI 

J—JU-« y~A a~~j 01 *^>-j vO~j>- cOLall^ j\ 1j bft-j ' y 3 ts£' L-S ^—'-*•>- OlwJI o b 

I jjLS oLjIJIj i$ j _>4 a j_ L J al yS/l J aj^^il js- J — o Jd *»oJl j JJ^JI 

^jj-a dal_J^a>- S' ^ * Jl y>~ 4 ^j>-jJ| ol ■5j“^->^j a jOOj 4jLaj Oo-^^| 

Oj- 15 Lj ^jjJl ilyO/l j£- ypL ojpp OJJijj ol y] "\ «J_^S 3 .I ibUJI alyl ^ 

. «1 3-w tijL*50j j-4^ cjIs jl 0/1 

i_«wni»'yi ^JL -p -L-LP _^l >0J >tjo OAJj 

^Ljjl (3 l5olgi./yj pJ aJ l>- Jjl c^j^j caj oI jj^- isllj 

vO- .> J_>-Vl oLj yJL-ll ^1 y-i\ 'yii L^P <) ul?L«J ^JLf O^S" 4 ulo LJ y>tS^ I 
Lj j^L 11 o_L_& /jp—^ c ol-p ^ ^ 4 _j>t_ 5 s_! I ^Lp i^JJajJ ^ 4-I-I i aIjLa! Lfe 1-LJL^wi 

ajL^SV (TOCP) \SjA ^\ oLOij y> 0 j^jo L£ OJJj5 "j 4LSoIaU^ y* ( J-oj^i-l 

J ^p_JLilj 1 lIpV l^l Oj-LsJ lA ojpJ-51 ji ya ^/\olOl 

j jja^OLI A^isUil tw-^SU A 5 jJi ^-J>- t j->tp jl oLaaVI ^p-*"- 1 *-j j£ 

^1 ‘ JldJl JJd, sJJl Y • Jl^ 1 Ar • 

0t;Ui2—a Oj^dlSol J—^ ^jliLt jd Ji IjI>wa 1I j_yiAj jl^j tl5pUU- 

»—dd- IS’ljj-a ijd l—j jiil (__5 \ A 0 A |»Ip jjj . ol^ Jl pa 
sd'yT \ * 4jl^8 i_pdal Ijf tol^JJl OjLSjP*! J_j0jca '~~ij p-^xO^I 4 j>x-Xj l(TOCP) 
«L _5 ^-«jj-Oll ^ld_iJl dl — 1 a 4^_^j^>- l I jj>^j ^^idJ! diiJb a 

djJdl djO—>■ OjVLj>- aj_?-j dd J? .^IdpO/u iJl>0.l ( Jp da 

l- — ^ t ... .I s 1 1 da^-f^j JI d-I — ^ 1 dd£* ^1 *• I ^ ^1 ^>>-I^Olj J - ~>^ J*)\a»- 

.(TOCP) 

jlJIiOjLJI p\jt - 




j) Jjj^JJ JjjjjI i-T-A 

: (TOCP) uUmi^aJI 




tLL__J (j LLJi <Li JL>- Jj j -ill CjL—. a ya <u>-*i»N I CyJ jl Oy 

j_a La iO-aS- ySL i j iLlli yp J y-JJ j> (TOCP) <^Sy> ySL ^ LlU-l 0 La j j 
Jj(_l La JL-lP l. \ 3 A ^ y La J jyasl yP N I ^yj3 J L. •■>■ ClUJi elj.Aj>-l y jjl k_Lyil 

1 4 _LjJlI-lJI a-1 yLI LLS j»J-pj ^j - LLI ^pti lP^ •'—■’l 

LU-LL l^y3y» ilyil *\ j*yXa l-bjJta <jyL*j ilyl ya ayl ya ^JjilaJl OlSj 

jL^>-l LUi 1 —LLpI pL toLLLi™ll (j[ ^jOjy> Y • * JL>ol \ ‘LA \ yjy (J 

J _ *Jl ^ 3A ^ y^L Ll^i y>-J i>-' lL~L l ^y-ly/ijl y> 1 • * 

L-jLJI I \ * ' a (Jj_ij toLLLuJil jyL-L*-i iyj L V ' * * (jl 

jLS j l.'/. Y ijJ ju 4jlj ya CjLJ yll eloLS j 4 £ * * oUj £a j e-il'l Y * ijl iJl*Jl J-^aj 

<* t f 

oLjL^uI £<» jLxJI j JJL*- JjjJ j>*j Njl I Juj ^11 

* J_j_L*J I j ciJliVl A-waJ-L j jMCju ^ ^4j>~^va 

-Up O-OJ ,4^-vaip ^P wJjl]l ^ i_pll* J ^iijj ^11 <J tjlS Jk\ 

<L_;I <* _ al*J| <jlS* j i4 C^jj <— J1 i)\ <!*>')! L>-1 

d! 1 -0 >ijd.l ipLJI ^3 3 Jp Jjj-Ju ^j-Hj ^JJi olS^j *• o^jj c~j j 

dao j jls* Li j 1 dj ^1 « Ip 4^/\J ^ o^fv^S" ^-jL» 

J «JI j»L*l f-lj—P-^/l olj-oJi cJL_A j oL— $ l-i! Aaj6 ^il jjVI 

wiJJS" p. *j ^ y°f~^ tj^JI Oji-v^j ipUl oLS /^jJJlj 

cij^— j jjI oJu& 0 i O -— 1 ^^^jL^i ^^ 5 1 j &L Ij^^wv^l jJl 

^-a 0 ^ruJua ^>^L_Lsj tC-LtUl C«jj t j r a / ^ <l*>\-*-SJj 

O — ^ J 40^—C-_ij J *oUI y+^~\ ^ jy^\ J Lj j^aJI j 

Jv—jOyLiVl iwLyj (ijj ~LLl j f-J_>-) ^ aL ^ ' — \ y CJjjjJI LjjJj 

^j_ic jLL il t(Acetanilide) yL y»jy.<.j.j^Y* > >-\o**i jJj- 

4_a|jj>W.aal Oil _ i\ a—I J_3 jl5 li| *^1 tLLwal d/ 1 ~AU! C~j il^fCUal 

A_py>-1 oLa 4ilL>|j ^!L*Jlj f»Li ILj i^tUL ”/Y ijjj»u LL iilLlj j»L*JaS 

‘^1 LjL aLdl w'LSyil ^yo JU ■Ss- ■ jjySL (_J1 I JjL- ai 

oiy__>“yil 4—JjajJl yaoL^S/l ^ua ^Jp*LLj tLNLLUal l-Lya OL LgJwa a^-lj 

4 _jL i_ jjya jl—S *>LaL ^JJlj <.( 01 eonilide) ^yJuLjijl *._Lyi Laixa oj jJl 

iA_P ij_3-j C—J JJjJaL'uj tOjJfJl (j oiy>-yj Li j yea ySLj ^1 y5d t4^Ka~L) a 

yiaLM Olyw-L ^yL y ^JUI lyLy La yi^l (jLj tyjjLaVl w'LSyi y L“f 
iyJLjS /1 oL5y. LLjj t( 1,2 propanediol - 3-aminophenyl) yLyi^yjsaJl 


— ■■■ LLLp oLI yS” ■ 

dialylil 0-Y-A 


nr 


yUlOjidl >Lit 




,L-I jS 


yy\y ■ 


Jls 


Oj-Jsj jl (Jl ojl C-dj—ilL^Ni 

. a^^wvwU Ij j3 LiJ3^ cujjJI 

jlybU ^jl>- Jij t(PCBs) - (Polychlorinated Biphenyls) ^ 

L^a_j| j Jed 1 l_L_. >j*p L^-jJ <1)1 j-Lj ^JO t<l)hLJl ^ 

jJ UwLp viiJj) i \ A 0LjLJ) Jr j j( o j^> i ^^r > ~ 

J.—L^-l <LJl>- j t(Chloracine) ^ , ^Sj-<^ <L>L^I 

l^/wl —1 ^il ti-™*' 4 jjIJ j Jx>Ju>- Ld Jliu 

j ^v*jl <1 )j^j ^ 

j^J ^Tw—v*jji£)l ^ Ul j-4—^ P tjT^O CAjliil Jj>cj j»a.,q» i 1 1 

L_>- 3j>-j iLij^I |*Jlp ci^Lww 1 jJj <(i j\a^!^11 j tjLSlii 

tj ! Oj_jj ^1 oLm 2> y^lJl eJ_A <1)1 C—oj t^_4>-l y >-1 

oL5lil ^1 ojJi ^1 j 4 j1 j-Ljj t(PCBs) s j *.j l^jjJu Luijt Owo 

tojl^>xi! JJU JsUS' (PCBs) uLS' ^ 4CuJI ^1 J ji\ 

il ^J*—P \ *\VV ^ L_P <L->L^ C4.P 1.*../a 11 [a j>tj j& 

-XJ 43 j— pI ^va <1)^ll jl^j t(Yasho) jJ-ij j^j <—s j&j ji ^ 1 0 

j J j-^>j}\ ll <l)LUJlj £A 

<l)j—1 51 J o^Lj^j <^—^1 ^ ^<a ju <1)1 |^5" 1 <l)l-ii& Jj ajL^jJ! 


/. *\ i < ■■■- j jl wi_>-J 4. ^ ^ V 0 ^lp (j! \ \ *\ ^ ^»lp ^c-t> ^il (■')! jjb Aj^j M-» J 

ij~° i _r' : *‘*T-^ j-^J t_i—Li-i jJI J ~^>j i^JlJI oj-JLjJI jt^-JLJ i jj. . - & - Jls o'ls/Li-l ^y> 
*-» jjlaJl |» j'"ij ^Ij^ailj (3 Laj\L jw<kvi^ jjL O-Ui ^jJ>} 

(J _s~*a aL—J l jjj t|» j , 'i/l Xj^pj j_L>tJLj jiJJiS t ^jjud\ 

jl—ilsbu j —oLl ^»-Lp a tL-ftJJl oj-Lil ^^1 t Jp _/JIj |(L l\ '■pljj 

L . a» J j» _A O-L-s- jl_^*>U I yJ^yC JliiaVlj l jL*~.jU j^laJl ^Jp jJJJS j 

->^y —L- L>jL-!l y-Zy y~~~> j ^Ljjl oL \^ . JiLLl J_jJLJ ^L-xJI j SjLj 
J ‘ J 4 1 ’ ’ /f 1 ^" 1 ‘±^1 dl^J (Triglyceride) 

oLjLJJ I yusySj jl j^jJJI ^1 jJJj jLj \ * • /^ljj- Y ^±V i 

• , V^^' j^ 1 (*^yi J- 3 J Ub 


ju. j)i ^Uj uSy 1-t-X 

:j^l 


^^r 


err^' ^iaU 




4-OpoL-I/ 


yj ^ jl _^L. (PCB) jA ^jA >*jL! 

4_j jljLo CoJ-^C jP^I vJJol^J 4jJJl O^Jocla ^j£"la1 tij ^ j»Lp wUv^J 

*j^>- ^Ll cii-1 Jo jjN i o-o jj <1 ^^-LJI Ljiol jl*5"j t jloLj! lJ 

.jy \ A * • Jl olUaVl ^jlp 

4 —ijLia d_*o» Uol^lj l ^Lc-Ljj j_jlp t^io US'^II ^ oLj <z.*«> jJJ SS 

.^jlidl SoLj ^\ coJ^ ^Jp L»«a La 

ijLU ^^5 (PBB) - (Poly Brominated Biphenyl) ^^5 ja 

-* J—£■ ^\-*&j ^ ^ W ^»Ip j-jjjj j^La ^ ^yxi c >jlj !XJI ^ jL» i ^V \ sJjjJ-A- 

i <yui ci-iJLp-VJ oliLJd l^t Jp Uai-L cJL-jl ^1 ol^od! 

J,[ JAL^^U (MGO) ^jl~-_? jl U^jI jiJ 1^ olp (PBB) ci^1 

olj-j-p j *J ^Jo (PBB)&(MGO) j£*S *^ j^LJj j^ ^A_*j ^j-* 

A ./b..a L-^-aIp L-i^iSLo jlS^ (PBB) <jjI^*p jl UaJL*l v1jJj>~1 Lc^ i. j^JJl Li 
l 3 j r >L^L_*Jl ^jJ L>»_.vglj cLU^ jL_S"j tijjpVJ ^ALo^i ^-Jj t jl^cJJ 

\ _ £ j - a__j JXi! I j J^j>ol jl J^™_j ^ (MGO) S' c^L5Vl ^j_J^-j J LJL« — j 

^■ia. < ->pl vJJ(,4 _o*Jl^JI jUjNI <L> j»*jj ^5"LaVl 4 ajjjj ^pJjLj 

^j—P iJjt...-11 ^_j fc ^Lo JJcJ I jl O—-o ^LJl ijJ jLijl ^ ^VT j»lP 

(PBB) >-j d-^>- *^1 jU cLLb oA^ ^ljj>-| 

lJ-_A *Lj>jJ i! j’l^- ol Jo j^j ^ ^-» ^0 ^ i jAa J ^jLli j!5j 

1 1^1 j jUL i 1 j 1 1^ ; (_*1 1 ^Jo jLJVI CJoLi OjJlJI 4j 1 Jo JJw« tuJjJLJl 

4j«P Jj>“ 1 LaJJsP^ ^>Jl? L^jjL^»tjJ pJo ^Jjlol^^ ^jA ^Jo LjT 1_A ^ 

* «• t- 

J_jj j (PBB) *_Sy> ^ 1^5'jl j.^a'i ^y> _J^I (JJJ jl Jj>-J tiy X * • * US’ 

{j* ilyS'l i IpI j£j jlj tpp'—p-j jjjs-Ul J dJUi jlS'j t -—j v_s ^ ) • ^y> 

jL_S* ^j-£jj t j— Jl _ jl (_j 0 - ^ cA^Ljl 

s -— SjA j—Sjj pi 4—■■ _J-U>! jrt r'-'I'J )< _/^L^JuJ.I ^jA ^Pj^-^AiJl 

(^1 Jt-f-jJ S—>-y_ jf |1—pi I J — • • 1 1 ^3 L>- X W jl -b»“j «Uj J__« <L^Ij. 5 jjj (,(PBB) 

—S 4^a^-^ 1| 4P^o-? , j.l jl ^P 4_^lj-Ul frlijl i~ ^ ‘-^‘1 

oJ —>-j -Lj sj t<_jU <>—w^ljj p| j>-\ jJ,l Lf (PBB) i S Ljul o~*j j *,j jl —• 

jl_J>Jlj ^I_LaJ| ( j^« ^jJl x_o t>_;L.t...!I jj L^o oi-L*JU> o!_yub 

JL-SsJI jl C_J 1^_S' to^Jb*til yje- ^ J>-V I ^jl ^pjf I /_^0 JjJpj liL^l J 


jJald jilidJI ^jUjuS>« V-r-A 


nt 




oLI £ 


ji JLj:>-j JL tli ajjl>Jil J^LLil J jl 0L>t-Ox~a J I (JJ-li Jpl '•X-LlL 

tLjjA- *-*3 ^oj^a^l y* XL y*^~* <lLj ^jsl^pSfl «Ja ^-(--0 •sIj'Vl 
-L-jOl J jPwiJ -v^-J-Ji OJljv Ji iljVl ( _ r <i*J»-; 01 (L t^ypLII jv-g-alLa J tXjJrtAj 

(j (PBB) S_j ji -La-j A_i>-tAJl oLJjjJl (Jj *Jl jL_gJJ (J ■u^L-a-j 

juL- 11 (PCB) > ~ ^y ^3~^j c-oj J-o t L^>t_L« ^a*j Jp Jaj r*y J p 

jp-a (7Ocri Xit>Lp >Aa-jj ^ “Ll f*-^jj -(PBB) X,—1 /y» J->J jaL Jp j —<JjLj 

£_•« v_JI_v- LLjJ .Ja -j ^JJj i. jj[.^m}\ j (PBB) ySyj .jL>ll yy .i-LJl t_ajlLj 

. OJjjJl SJjJl >_aiUsj Jp oljLx?x'yi sL-a- J/ 5 O-JJLj t(PBB) J_L 

A »*1aX —P t j—Ittf- ^ao Jp ^y3 tO^A-^a ^^A-l tX-L J-a ^a-^j Uj 

LjTj tixx*l_Jjjdl Cwi_ a 4jIw\j : lt j^>' JJ ^p^LxJ jj*a ax^~-J J ^aLiaw^/ 1 ^ru J (PBB) 

tLJi_£ (_p aJ J-l ol jJijiL^i C~v_J .jAjJtj j»jJl J (PBB) .Ija-j 4—J jl OLL; 

. 1 «-LLpS/ 

0 Jl« Jl jA- |*J j\ Jjj JtJ tXlJ I j Lx?-I oJa e-Ljl tXjljlj-AtJJ 4 _w~JLj 

.^jjlxi-l y i_j*yi «-Xpj iXa-Iao 0 _^J-a 

y’j-^ y> <Sjy~y V^J (J La OLs ta^SO Jr* U JI xiuj 

Jta_p 4_i jj>rll oLjLJl ixx'L.OL s- «a_a-I ^_i LjJ_xp t) *W) j»1_p ajlJj J Or-~«J" 

£j |yi J Oa-L>cX»iIj t4jji>«xil OjjjJl JJ C—Ar^lj JoLS ’jA 
ijjLj- J 4 ___Xjj iaJji-1 oJJJj oLjil! j» (0 u -«S” jj-JI OU'j *4 j jJl J jvJLm^xJJ 
■w>— OjU?- L> JILa j£J jlj t^Ol^LJl jlslxil J Jil y>*-i Jpj ^ 

J-4S i laJiL 1 OX! Jj l$j ^)j aJj LJI i J jj I ji» L- J ^-~*-L 0OUX’ 01 j^P _;J ^ XL U 

^/jL -JJ Ll—^>-1 I yXxj cLUJS* t4jlxil ^ i^ J i? ./ ? I 4 j-U 0-J*Xj>- 

oj-r 1 OLJi J_ *j oLLj-J! jJj ijvA^^X?- jjsjLOo Jp_j XpLII LOxX^I 

. jpJ/1 a Ja ijjj Ja- 

wi__A- J .. Jo LjT ioL jJd! a £jio_i jaLaJ l c^LjIJatJx^jI 


J Ol-L J_p JjL ^>xj Jp iOjA^x UIa- J\j tali Jl o*^l>-j 4 j<jLjJI ^Ll y^ I 

J^A-i J—a ^y:\-~0 Jl CjLJ yi JL_*Jl JJawL OaJ lxJI jj\ JiA-l J-J t JjLJl 
y —P £_^/lxjl Oj—Xjl J'>La-j ;L(XL<^~a y yy Jfj aXaiJl yi-\ ^|jjI 0r~*^- 

*- —a JL "1 1 tXj'yL->- a -L_>-Xp tJjj-L->- OJJJ La *Xa- 

.i-XjLj^ plilj jLpajJl JaAA- ;_Lp *_ajapl oLaLL ^»Jl>iX _Jl y>\^p Jl 


>1S 


: jrW*S^jJjf A-V-A 


j jaUtf jJU aamOJI ^ _ t~a 




J-Jl* oL-I / 


toL>-l>-jJI ^JjJj ^JaJl a^pjI j jJl oLaLA- ^ljj>t^*»l £^ajJI ^aj 

Ji L $*J-i o\-i ^Ajjji\ ^jjjl Jl iiU?l 

l—a ^ _ij«—ol jA T— T J1j>*j ^Jlj t<Us4»lil Oj j^Jl Oy^ <utfl>- yj 

. lJl>- lLjjI>- jjk 

^ LJ4X~J| ^ ^11 d^L^I^SsJL & ^*JI 

cLsU- V- 1 -' t-rl it ‘olj^SJl ^ ^SU* N <ol ^ t UL>. JI> 

■Xw~lS j_|—-i-WU OL^-jNI OLS" t^jlxJI .J-J la J, At- J^Aj^ lL >jUl JIS’ jJj 

^jJ »lil i_iljj ^a <L—^L>- t j' «j »JJLJj J .S N Lo jL ;C^UIj^A-I 

. 1 *j jiaj j L* jl ^o. r- ^lj ^j*. .«^.I| O' LJLo-C' ijl JL> t jt-?- Lit ^-1 I j 

! i _J>^jCjl CjLL>-C' J j^J-a iiL* jl ^Lvijl ^»j*>Ul 

j JLS* j~~>- (.^JLp £wlJl J_/Jt ij |W j JjA>- Jp P-j-^aJl oj^Jl 

Ji l 5 j ' Lf ^w4 j_>o Jpj 4X*Jl J| j I^^SJ l ^a o^JT cIp^L^S^ 

sJJ*1 jJxa! 1 {J}> j>~ <1)IJ* .(jlJl l c dJ 1 j .^lA-1 ^ j** jjxj Jjp j tJL> j JUl ^ O^lp-^ 31 o^Li^Jl 
0jJjJl JlS* <JiJJb . cfj jU 1 <LjjJ~>- ^jA 0j5 j*y} j>*-> ^P Uajlj 

jjbJl ^jA I yJJ^>o ^I 4^9 j*& f*->P 

^La j^a^I jJl o>j ^x>-1 .^P*p jl ^j-L 4 J lL»Jj>- jJ ^1 j*L«_U ^1 

0”^ ^! c 0 jiJl 4 jIy* (i — j y ^0^ ^ 

. <0 L j j^Li I j oLj ^jA j\a L>tll ^J-p c^j-^z 0^5* j^a 3 toLjl^iCJL Lj-L* 

j —^ C4_jjl 4_iS*! ^JLj i La <1)L$ A^jLiJl ^_9^L>tIl^ dDS 

<J^L_>- L_lir>-^>Lo (jL-S" ^ jJl _^Jcllj t^^lil (J ciLl^ j!5 l^-p IjLcI ^iS"! j 
coLjj^^^SLJI oL^ ^ 6^r^SL!l S^LjJI j^xjl 0 j-a3I JjSM v.I 

jjLwwj ^1 £\jS\ {j* 

L^aJL^j ^Jo LaJJP 4 Ja—j l^- Ja-^- oLjl^SLJl w’L^jIj s _ ■>j01 

^1 1 1 —a *Sj LJjI ^ d.1,.<■<** -l ^ ^pID-Aj 4 l^a I J^>cJJ«*( I 

.L^jLj j\S \ c & jS\j coL jl^l 

^S>- 44—I ^ Oj>_>-^-Ll lOL^ixJl JjJw £j ^*<L^3 4j| O^-jLtJlj 

cl—0^—^^L-P^^L) Owl— J>- ^Ju^aj Jc>-jl ^**J clwl>- C^ U -^S^ 15 

j\ OjJai-l a^l i-L_>-1 OjJk—flJl L-i cUl—ij^^jl ^a 1 JjwLp (jlj <W?L>~ 

4X-.& cJlS' frlj-w- cLi L^^* j-Oj cS^jJj>Jl 1 jl 4 jljLiJI ciLI j£j t<]a—Jl 


t ^u^Uall uLb^Juil T-A 






4~Jp OU jS 


j! i ^\J jl c 4ia3L>- j^S jl i O L jJa411 jl o ^Uj>JiJ Aj j3^>- CjI-Uwj 

^*oLS3l 1 Jli/O (,O^L*il y° w\jJ-P Jp 1^ tlfti^P ^JlSDlj 

^j&\ aS/l -U*-^j | »U^LJL^ <,4jjjk>- 4 J Lg-*—L a^p j c^^j'l^ll 

1^1 Jp k_a.u./aJ Lr cajlJI ol^/JcJI v^IapI J LajjhJ? j>Jo 4 ^zJI 

cJ^~flJl J—.3 L>» (J«[j *■ ^-~ >T -- 'S>J ^ •> £—Li -U>-^j N <Ll Jpj t iijJji-l 

_«S/| cJ_* v^jIj^I 4_Ji ^JLl J^UJl j* 5\J<•yip ^-*LJl 

{Jl O'LjjL^JI 4_> fA j ^ J_ll jjjJl Laj tLaLc L>*-^?lj ^1 ^LAjj-^-Isj 

^w<k— ^ j) ./?^Jl ^wL_P J)^ 1^—^ C4—JaJl O'!J 4_—JL *-L0_iSLj iUUJil 

j\ ^jJ?\j-ji\ y^a L^LP ^ LJu L*j <.oL_j^ 1 jjl y> oLI^J-1 JJ J~^l> L« U<ajl 

.oljjlb 

jl y-* ^jf-JjLj-l ^< a JjLo'S/l y° j 

l.1 j*j* p—> Lajk_jp c_>1? ol j-L—j ^JLIj t JLilpNl <w?L>- ci»l*JJ 

ol-L_>-^ l-L_>- _j_ JLp i _ * ^U\ y~* (TEL) y?^> Jl Jjl»J ^1 j 

La ^Tpl i^J-w3 4015^>*iL K ~ J 3 -^" (*cA^-^-wJl 

j^—J ^_l!l o'y LjL I jJb (.^aljJ^Uwlj <L jl Jj -Up 4—LLjjvl olf-l j o^lil pj 

0 J J . .3 11 lJljl5 , ^>tll ^ilc- *-3 vju. * . ■ * ■) jlS' ^^3 1—^5 jjl o^ ^CLpLLs^ 3 l 

Cj*)L_^Ji) 4 jj-<3 *J \ Aj j j ...o P j-Jj d^jl A_i~* 

ijliSvJI ojl_jjJI (_jLJ _ 0 jib *\ _^J.I ^Ju" ojLjJl OjIS"j 

o_^ tjj-SNl ^L-Nl y> ^U»jU J-Uail Jl'i jl j^l Lr * jjiil J^b Ljjj ll 

A-™wj Oilj jl o^Lj^JI ji_Li ^_J Jjj ;aIjjLI / ^>1 ^>tJu T ij-l>- ^Jl ( J-n* 5 j 

S^—^Jl ol^jiLxil iJijj_5a jjUi jl ^a>-j ~bj olI ^1—jf-l (3 

Ol^ruLlIl 3 bjJ— 3 b tjLiij'i/l A^£>V>- ijlj_3*^/l ^jJ ^yw3—*J 1 ^l—kjjl 


J_Sj jJJi bj_^bJl A__J vJUjb La lil aJjULo iAj^L*J| jJi’ A^>-jJj^jJl 

. jaUJl y, jl JH\ Jjfci 3 l-i* jl Jl jib (Jjl 

< ; ™^-i c ib jjli^JI a_JL*J| a_jjj_ 3l 3 jj-bb^-i jjUl jLiiaMlj 

.^1*1-11 oj-A J^jU-aJI cibiW b/1 3 -b - ji 1^ 3^1 j tiJlc- p_£jLo 3 ^wAi 31 

l jb—j»J—ll Js\ ^ y^, a 3 y*~ CjbjjjJl (£y^~ I ~bj 

IjjLja 4 L*jj jA ^ ^l*vll jlJ^ j^^J La-jp 4 jljlpNl j^^l AjjIao^ 

^y> 4 jL—Nl aJL» ^—j ^a’Ua’^I b j ^ys Lijbl jl -)a>-j <L~~>- 4Lvaji>iJwa 


nv 


-Jl kijjJLJl jlfHe- 




S_»-Lp oU £ 


al£"i . JUlj ^ ^J-al^p ^ • m I-a ^J->"I-)~j alS".IJl 4«al^)i_a kal£*.Ul ^ 

y,y~ —j j iJU-l tiJjljJI il ji\ iJip i Jliis'il jlJ|j-»JJ 4 —jJL> 

aJL_A J_i»-I jLi kkIiL«aljjJl { jjz, .)u jj .4_ajLdJl 4_1 jL*JI oli^LaJI kJ^-Ul 

(1)l 3 wliJj —5 -Lj J)L-aaVl ^Jp j^pLis^ il JLJjj ./-'Ll dlls njl....4-1 ^ 

4—L*»^ Lfj ali! ^jp ^JLaL&j i^-A^ ^r-jlJ 4-i 4l—U kJa^1-aJS ^pl—J j^\ 

^ykjl—a 4—1 4"JJ kli jal'kdl J-il -UjLlJL LlUi .^Jj k^UP^^I^-^ I JjljjOl 4— a®L< ^—J 

juLj a /,, ... ■ I L> AjL^'VI (j^jl—AJ ^jj-LJl tJliisSn alii ^|p ^LalAj i jJu£ 

br -4 Juajt ' u ‘~^' t^LajJlj ^bLl ^|p _ykJiJ 4 —j *.^a\~j3 jJl 

k—-_lpl Jj .<L_ajl>-j 4_lUj 4_i-l»ll C_il^ lil ^1 l^j-j>-\ 4jjjIj ^jjs\yt\> 4jL^')/I 

J,l £_:>-lj jJl jJwa_a jLi k^asL-J jJL ^ . o ... : .)Ij jLiiaNl 4 jLp| jU oNLi-l 

klUi y& j^-P ^Jl ^Jpj k ^pjLaJ ^_I I L^J>*Ll]| ^ -tj>kJL—J 0 l£* ^)Jl k4^)JjiJI <-lib 

k^g_ S^JkJl /»j^iil iljiSlI J-a lj L>JkP jl kl~- k4jli^iI il^-l ^SLail ^ ^ jU 

iJU£ - -1 - il—^-N ^Lx>- > )/l jPj Nl Jj>-Ij k_~—v ilbotij .^lill jp ^1 jJl (j l-L&j 

at_>Ls kk_-..-<JJ j-ijjl -LjJj>kiJl i J lil_j k£jl_Ja ^llp LLai>- i^jjj-j jJ,l y_ 

^yr jLj^- W--J ^^-£1 (Ji j • JjJi*»j L# _aku J-j ^ U UIp 

il^L_> kiUi l j-^~ J t-il^aSll J-— 9 kji Ijj jjlil 4jU j\ { jjl ^oJJ 

kjl ^j__$baAI /j —a k4—oLbi-1 k-iL-waS/1 4jp <1)1 La ^Lal l>-^Joa>i v_iLJl 

.kliL ji^ 4jpJI ^*1 La (J,l i*i^-ljj AJ^l^ <j jS L 

kiJJL_<i 4_i_JI ^ aij_>- jll kpLjl^^SLL! y}p y*Z .—JL I yd lj kljjl ^5kJl I^TWUdil i~A 

. kli l 3 y*\^ ^^pl j —a*V I *J^i|p>-l 1 il^iVl ^P OiL>- klil yj L <^-l—a <jjwU 

/j^kJ k L^- y .. ' .. "J I 4^)lSLal ^»«Lp <k>c^lj ^^yjjkSkJ! t j P ^cJILi ^ ^ 1 k^4il^ji-l^ 

iLjfcl J^p JL^n>a klUi jU ^ JlAitAJ UiU£l j£A\ y, jdloljkLl 

^JjLaaJJ 1 4_J Lx-aJ I 4_sl jilj 4jL-./all jJjUaJ ya 4-Jp ^J^kX-U ij-JJ ijl5\Jl ia*)\_Jl ( < la' 

.4jkal*JI jJjiil jvJbkjj ^1)^1 

k iUi *! 4 — ) [ —i j wliLai jXaJI ^I^jI Cx* I jA 

klili^,- /3VJ I ^)P ^kalla 4«lp| J)l i| ^4^3 k...!^^ 4 j^j \w ■* ■ . jj 1 y* 4jl 

^1 k J_jLa_^l j\ wliil j->- ^j-a ^Z .J l^p JjJj ^>CJ (_^ t 'J kkli jAlU a_Kj L|4? i I il y> 

i'-r*^' J-r 1 br* ^ ^Jlj k4jjllail jl 4.^>ki.l y .P yfcl^»JaJI ^a J^LcdJ _b>-*V 
aUkl Lkj-p jl jljiS/l L^Pa jJ-ilJ Laj oLLx-j'yi (J kUjIj->-l jl 

- J-} lki4^LJI>lii HA 




i— j J.Q. 'll J_P Jits 015 t* IS1 C“U-i^ ^y> Jldl J——4 J-»3 ti-^jV! 

^Ldl — 4 JijJuJl ^*jL^5 Jp ..a ji iJijLijix-ll c*-> 15 L LJ_$ t^JpLjj L^u> 

J kijLplwaJl ( j—« }j->-j j^_>«il (j—«j tJ5 — &j .sj- j^-i J £■ Ia.L il 

L^IjlJL ^ji>- 0^«* ^' ^jxJI jjJ..ai> ^jaj i.i_j^j«Ji 

J—pVI 4_jjJjSll ^j-iaAj 1 ^iScJI jaJI Jlj *y ti-oLl! JjjJl J Jj>-^Jj 

, 4*4*^-—31 dJjlJLo 

jj —jj toJJLJlj L.—>- i jA JiVl oLL»j*JJ i_o-U<ail ^s^jcJlj 

(J^_j>- *—s j _ iLl _^-j -., i' JJ j ol^sS /1 ^4 4. .„. 3 l> ^J-pI ^-4 

o. j !^/vjLj> -i— >-Sj .d^ljj^—il ^j—4 l— 4_>jULj 1J— .jlp! ^>iS*V! o j£o t^JiLJl 

tJUdl J~—- J_p (.jUipNI J JLiloSfl oli j uad i.—JU jJjjLLl (J jJl 
J p JjLdt JLXa ti —p 1 J_jjIjjJ| ,^ 413 ^ La 3 4^pj (_jl jjjj 

41U—Jl ^ijljJ.! jl t4—oJjdl ji a_4_4a 11 LjIpJI tj_iLaJlj y. _!lj tl-LjJl tLil^Jl 

L_ijJ[ j»J_P 4 ^_fcl J—XlJ J—P jJLjJ t4jjLill £jl>- Lf 4^<?*d>-J to__r-*-42Jlj 

J—P 4J_—*j t>L^3l ^Lill ^J3j t Jj*l/I ® j-oJJ 4 J - p j oJjLjU-U till £4 jLlaJl 

.J^Nl 

oljl ^y-~i LlLiJ «L la. ~>Jl I JaL^Lil J j—>- 4l»L*JJ , id.' 

^4 ^jiJl — II 4-1^^ |> Li!I >jpL4^^>tU ^jA ^Jl ttu-oLil 

^J-^-J (“-i-f- £■* ‘•'LtLa^; (_» yy 4 ^Lv’ (^jJ Ji L-J-bLl 

tijj_L3lj i _ 7 L*jL j LyLl ajI J-j£ 4 —iii-1 ol—ijiiJl ij—T'j *3jb t4jo^i»J JsL-j 

J* J=r' J* 4—515 ^"wP LiJ^ Lis ji!! ^LJl /> Js- J t— 

. 4j^ ^il ^ruL]l >WjLaJl jjLuail 








oL-i jS 




3 Ij..,.— 7 ^jdlj cl—0j.—— » -i ,_yJl Ai—J1 ^jL»- _3I N jI3^1 

tjl——a tA—JU—ll ^1 S' ^^pL—^Jl c—J^il]l s^l *Xa3 

*i_«j c_j'Vl c_—^?l s— . „>- cL*^S^j jj—■-' t-XjiLi (PHopal) JLj^- 5-XL ajjIS” 

.1 JLojLS" ^ £ iiL-l olaJLl k_j— a>Ij ;3_y 

A.£-l’.^ II (JjU—ll 3 A—J-) *7 1—9 IJ—&J v! 31 ^L l>-I 3 * C—J 1 AjL?" LI 

JjJill oJL* d—JljV SI ^dJliJl jlL«*Jl cJjJ *—LpI (3 aL.A>» jl cJIj'J t La . Li ll i j 

■* •^-J’ A t ,. J 1 A—A—Aj^lJI »— 6~] [&j\j CA-.-.■J ^1 ..., > - ^9 (Jj^l^-I d/A Ajjliill .A S " d ( 

jj—9 AjjbLl 7j tAxj^Jl i—iJlfCxJl yf- ^lS JuJj <jl 

wi jJlJI (31 *iLpl cajJIJI Ac-Uk .1 caI jjti (j OjJdl 

L—>»-j ^jjJlj t3 a -* J l { j^jij t—AjLkjJl JbJp (3^" AjL?* LI 31 ^Ll) 

. A— aUJI Jjjlll ejjfc ya JbJp AlP 

'. 3^" ij-3j caJu^Is" j£jj (JLjUI IgA-Jjl <_f^ j-*SMJ 

A_i jjSllj jLiil (_jLill^»l Aa>wj c^*^»-LlL t>Ju»L«Jl (_JjJ Jl»-^j cl jaII 

ca— l—plj ^—1 p^-UJ 4Jj]| Q»> t — x >\ ol t^p^LlI C-5 aIaLS* 3*1 Bta ^L^lll 

J (^JuLaJI ciU-LS' ^(Miner's Lung) a5j ^_ 9 aJLU ol* Jp jilsl <L~>- 

a»*-1i ^( — ai x J Li 1 —jL^3j CJ jJl ^9 w—>- cejlj»»)Jl d)UasS/l j j 

^■■* 3 ) :!l 7*~j3jj (jc)jJI 5 aU5 3^a caJsuLS)I«JL* 1^1.^-Iju a_»— *j^>_ L* 

A_ IlIaS/I Xj^-yj tjUs y—l! (ijjJL>- o'Vl ( i>-lj A-Il jjtl ( n.-tJI ^ji| yt\ A—Aaj Lj»—aj 

cpLJsS/Ij ( jai^_ai)I 31 iiLpl tLfpl jjIj oLjlfjsSCll c^vjjjocJl oIpIws y» 

.aLaL^/I 3L-j ciLLJj jl)—-Sll (_yLa?-l 

31 J^ljJl ^ —fll) J_P OaI—A^I A-j|jjil A ■ ■ /? A ll J C— AjS/I 1)15^ (jj 

oLIl 3 d~ > ( j_^Jj cA—Jlp OAl—i^i C(l)l—jl oL j^L yA a1»j4 Jlj Lf (jCJjJl 

.(jcJ^l 31 6 “'! a)1aIj_jLI 3*^ tLjLkP LI Jp Sjjti ^(p L^JLa^j 

jj_aJI aJL- Jp cUJi5j t^ljjil 3 _y jl > olijiil 0 La jLL 

.'(jS/l oIj jlil cjIjLL ^9-*l (3“j cajLp^AJ AiJjli 

,ji ^ <i Ji 0jjL>- • 

.oLLW^-JL ajLpVI • 


\v\ 


^J\ I >lii 






Jyp- oLI jS 


4_*a XLjX — iX C^— j\ j^l , . l l i4j ^jl) jL^jL-lj Lrf r-£''^l ^l^ill ® 

ola^~*— 1 t^JJJ^ ,j»Ui*Jlj jl—aVI (_^l 4iLj>l cA jI ^liol tjj^Jl JLU <.^ 5 1 j-°\ 
.A-u?li-| oL>-Ll»“'yi ^jA JtJljil ^jA Jj^j Laj l ( JaljJ-l e-L-jJl (_£jJ Al^-'VI 

O.A^al j\ 4j-\_*a ^1^4 ^jA Lj- la k—.i.-.J ^j /2At J l l ^ <> *v > 4^-ji ^1 Aj^-JL jl J~0*)l\ * 

!(Jj^i a\jj\ capIj^JJ 4 •Aj^J aLa _j! 

^r—a-jjwll jl Oj^SJI ^jA —j (_^_ya*Al t^y^-\ i^ijJl i2j>- j’yljj — ^ 

t i)jjj£S\ J : -> S jl Jjl Ala I>1..H..J.I jJ.LJLj (.JalSDl 4 JI JX>~\ ^Xf- £A 
oL-ijlil a_L_a c-il...a £ ^__>- JLJwP ^Ul a—j 

4., j. « 3 jj | ■^u^jjlS'jjJLjkl OUjji-lj tfljjlialilj AjtjtjM Ajj^ALXJ l O LS” ^li 

. AjJlxJlj 


La jjjX^j o^l— p| _ 1 _lp ^-i>- ^4—jL»..iCJlj 4 ^c-l.. < -a,ll vi^ljiJjixil ^jj —T 

olJ—ilj jJaiJl j\ _p jl t^-LUJl >_j ,jA oUldl olilstj 4 j ySfl — T 

(■ 

. Lg-pl1-* 

^aJL-1 4a 1_Jl oljliJl <,iU.LSj lC..'.'>.-'Vl oLS" y>j frUl ilja — £ 

, ‘^wolSLwJl UcajNcjJ I ^jA 

. L^ppi jj\*> AjjjJi <lj Lp l*_ 0 "VI •" 0 

oL-jI jl olJlJ ^ 4jj-/j *J l ^Ijl J_l£ JJj L_y\SvJl — 1 

fr 

.CjjlJib J i 


I■■rt I^iaj ^f-l jJb\ f\2j ^j.4 frljF^aji-l *J1 jIjLjJ| 6^Lj 01 ^ 7 ^ 

j^.^3Jl d^L-L^p <J^j>~ 1 <0^ 

s-lJ_il OlJjJlllI JJ iS^$t jUn-JiVl ^ia3j oL>-LJkl iiljJ 

^4 vOjJ^- 1-4 ijS}^ J] C Ap^cJaJlj Aa> Jl 4.Lwi jJl oJl& ^IjLuji ^4 

Jl £_4 Or^>-jjO-Jl X 44 .-Sj 1 J^pLaj 4 ^Ui c(Smog) ^L.,/g ,11 Ol^jJl 
L »< a -11 Oj — 5 J J - j\ I 0 J 1 ^ 0^5^J ^34j j)-^ia*JI 

4Jj-U ^ ,la.^J 4 jL>t..» ^ JaaII L?J 0 ^ *^I^u3J 0 -A-iJ 

.<C-V-Jl jjjn,/2i l pi ^ ^1- ^ Jl tO^ALdJl 



Jj>\ ± JJ I Jlit 




— iii — oU ■ ~~ ^ss — - — 

4 ;U laiL— j ^^jJl li-siuli-l jlka^Vl ^J—All 4—^v—JI (J oljlijl c-La i Jjjjj 

40 I j^->tJl j jL_ji^U AiLi>i 4 jlj'iil I j upliull j (jLU jl l» 4 ->. ; .». a - J jSl I ,_|p 
. L^lliL»J. f-lil ?r-La—' ^P _^JL| jJ I 4 —j> c JLa ^-^lp J L»U>-1 j^-pi 4i—>- 

^pLv^jJI ! J ^il olj jLs jja>-l ^ J 

coL.^Jl i ,^^L-s^^JL* *■—^j> JlJl j^L^a—* j 

4_Jl I^j llj ol Co jjJasM • if'LiaJl toLjLkJl 

i oJ—A ^J»* A I (jl ^ J—Ul ^jUi .j^Ln^J-SI W_- ^9 

(.^^JlJJI j ^jXJI i jJL Jl ^>1 ja\ 

Ji } .0s^JlJ *_1 siiJJlSj t^aiil oNL>- ^1 tjlvaj^/l 

LiU^-lj oA4»iI ^1 Si ^>-L_1 jJL 

" 1 -Lip t<iUl ^Jp jJL —-— 1 I ojL^^Ap j ^jI O' 4 -? 

jl _stfjJL! ( j^»j_jcJI J—5P ^j^A-ll ^—« |j_]j 4^i j-Jlij Lo— jI iyyj £-» <jli~«VL> 

aVl coljLiJlj ajCjVIj i-j!jJI ojj j*p <u ft-o—ul 

oVji—^j,.a. j!>- cv-—* _11 jl j»L*iaJi JjLj jJ- 9 l-U>- (,^-AjVI ( J—Pj AiUiJti 

.4*1 jAil ajI j^Jl) < 4—la.^X.l\ -UP 4 _jI> j^Svll 4 v1jjUI j! viil*-jVl 

X-Js (JjjJJ /»_b>»JL— ; i 44 JUI 0 jy~0 ,_J^ <jjill OJLv* j-$2 l y<j.~.,.-*-*')l\ L«1 

(Lii; O-L-^-j ,_jCjjJl (_JI i-Lllj j jA .II (j ....,..."—1 jij t«-Llj Sjt^l 

^J-_Pj t4_j^Jl ijlla 41 jjJL>- ® w V I ft «L 1 —3jJ4j ( j^3 J^j 

^ -■■iaX—-I il q a^ll ?jj 4—5jJl s^l—iS' i jJ>Y-iiXX)\j ti_^4P 4 l.il ( _^P > jL^II sjJUs 

,^_U1 (_^l (jv4>«—S^ (JL-43j[ 

jl ^itL—ll j! ill jt 40j_^ii-l 4_jli3^J..T .^Vl ^LjX^- ji j 
jJ-3 — yJS 1 j\ —*J i jJ ?jXJl |>iP i^j>-jj Lc ^Ui>Jl jl 4 l ^o..,fji'l JjLg-i-1 

.j> yell I-La ol Ji ^ J^iVl j\ oli^Nl 

J_P sjlLj Jyj ^Jlj 44 Iy.1 o^Jb ^ 3 UUm JUJpVt :fl^luiLu JLikVi^ jU T-<\ 

jlljJl Jl—di=l yj jl 44_liJlj o^rtijjl Jj-01 j (JLitS/1 yj villi <_j ^Ji *blj t4-A*-Il 
^c> P oL-vilj _Ji l)L >~^ 0 y j llj < 1 — ^li 0-*i ^3^^ 0^-^ ^ jjMij viviiiii 

s -5jJl j—«-i ( _J-j c- J>y^ *-tj_il vi 1 j- W l (JliisS^I 4 ( 4 . 4 .la.'JQ 1 j^JLU 4J-l—aJl 


l _ 5 S—JI vii^jUl jX>hc 






^JUl JLitSfl jl <ij j^p\ *Uj ol j^i) bl L>- ^L^f-LiS'j 

L.. *^ .. !? I j-^j Ojj—frla .j p-I j_Al cljj-Jj ^jA 4 o'JjL** 0 >li (J 

^Uu ^ji?Uw4J ^JUI jLiUSfL 4jjli« pIjV SS^LaJj c4j^JJ 

cJ L jiUSl 1 4^i«,*fl. J 1 Jj>- ^^4 pI^A l ti*ilJJu ,p| ^^11 4*Jlp ^jA 

j oLjJl <L*j»-I jA JllP pjb*j t-iUi splaS’j (jCj ji\ j-»-Jj 

Ijj A—&\^- ^t-lj $U i— j jiil jisLdl (j p-LlsS/lj [£j \jisJl CjIjLp (Jp Jtdi>SM JJ jj 

iijljLiJl oJl*> ( ja>u jl jl t^LijJ 9-j 2 j j>l CwJ j kS[^S ajjIp oLjIj ojIS’ 
L_* |j|j iijLiloVl (_£^-J ^liJ-Jl «wL11 jl j^>-\ ^\i~.,.'j jj»- ijjLJjjf- oIj 

i ij J\ ja*i jj jl ^4PA|^11 ol jI^a (J>^>- “OjJil 4JL~il j <Jtdi»Sl Jj>-j 

Jjl_i_^Ai.I j, ,1a;-1 vJLU Jk_S "_3 44_i*l^11 ^a Jbu U j_^l *U-Jl AjL^J 

jJI—aJ.1 ^jA jJlj j\^-J-Jlj Aj I olj-il JliisS/l Ap^jP ^P a ajjjil 

t£-j_U<a_Jl .'«■!j_AI j_Ju 4—pySj jLilsSll L^al ^^1 j*^\ ^-®l j fAj .‘ulxj'J.I 

k-j| J a J>\ i^.a.~^jjl tJ—U-l i_^L*>- t(jJLi-l <,jUliJl ,jyJ> CjljjJl 

v l^pVi loLi j yiilj jLjv^Jl <>t.— _')l fj S—LslS^ ^|_lajj twalUsj 

<_pjlp (0^>- jA j-<* -,»^.* Aj 0^ (J djULjJlj 

^la;,..'i JliiaVl jl i[ j| jj^-a 3JjJ |gijj SJ^J f-l^il jj 

^jpjjl—Jlj JLa £.Jl -LJp ^ tjl^jl ^ Jt> Ifr^l y>-\j ^ j . o— Jl oJ^ 

. JSjlj JuS3l J J-UI 3 I 4 JLI y.Ju 

t^»jJl ^jA a>~ c_5 Ul fcc-jLsAP^AJ ^j^JJl UL>-lj 

ajI, ,.^gVI o'ili.w <L-J| f i>-lj t^_ll iwfljLij jJp- Ji.—a IjLI Jij'j Jj Lf 

. jUs j~*JIj 

OlJ—Jkl ( j_P |J J>- j\jJ_jj a-L~J^lj iaL*Jl iiUiJl jl 

4_^^l j-iS I |t-4^-^lj jLiiaSlI 2s>t_^p jl jl_j^l ^jA IjJj . 5_JLjljLi-lj Aj^Jji-l 

.SjUiJI ^LJ-I ii\j[ ^ Ijjl'j 

tl_jll jvjIjJ oLjill aJ^- ^| c Ia'VI a-j^illj «il ^ j^P^M j! Jyj 

aJ_^»-j a j j . /3 —) j ^^jJIj j^allU A^O jA Jl ^ la « . j Lfj Jldis^ll j^Jp 


.i^ip 







4_-al>- ttiL^-'iUl £-1 j_ il y -a f-Lil CjI^_«P (Jl j l a LlI cuil Jilii” ^-gil 

<>y—<s ^P e yy*J ^>—Jt oJj-L-i Oj$~j Ifil il i(P.V.C) {+.,$ y 

o'J_—LI ^LllI ^»JLC N l_$o^l oL—i ^jiUvLI o-La ^pj_j ijLSLJI l—ajlj JLLisSM 

^ L-*J>I oIpL— a-Jl .<-£ - ...> *>Ui ol^—*Jl j>Ijj>w^Li J i^jJ^S'j iL^pI^jL 

.l^jJ 

J SjJl >^jjJILi 4jI (_|p Ooj\53l j.-—.S j 1 (_jL >. a../a^ IjjjjI <_5 

^|p ^u^jill ^jji-a ju'C 4-—iljj A-— y~j .La < Ub-j .IjULoI 1 yk b^® 

p y£**j N j^y *—■-iv v ^ J b. — >~ ^y^bl—Jl 

^a—di-l 1 g ^1 ( j_»o 14—J^ _yi—P “‘—■'I 1 “^'J J lf-a 4®^-iLil (_5jjJL j^iJl 
ijl (_J oLI—Jl ojjJ ^JLs ^P Uajlj t4^>-llj[ 4a-jiaJ bii.iS'j ^oLjLJI 

o-L* cbjJL>- olJj J^U- 4 JLj isjJwai C--bjlj Ci-1-jJL>- b lil c_^*Jlj oLi-l <j 
CjJS 1 l— —>- ‘oL-j^'I J_AP 4jljb ^l ju-itxJlj ^I^JLaVI -L-Lio ji_4 l isJy*-,a] 1 

.iJVl ol 

4_~«*Sn £_■» ^yi*-‘)l\ ^£p j oLLJl ^Ijj! ye N-b tjbwS/L ^( C L*'^I ye -Lijll — ^ 

.l^jj^l Jlf-ij Ljjjl y o-blj^l ioUa^l 
oJj_s- jil CjLj jJdl <j ol y»-> ye <iob-l J y>- ^J.,.,/3) I j <L»^« O Lj^-Lao y ~ ^ 
tOLij£il (j\J O'ljljil y> ti-'jLi-l J y>- y» Lf -J^l (_S 

jl tL^^jjL-Jl JL ..-lil d- j^v^Jl . ^^ j I (_^\j jlsil Jbil »(_^P 

•Ojjj^' 


iJlil i_i! 4-^>-_^il iJlil ^^s-ljJL j»| c ^a'}/1 y> -^jll *-^apI — V 

• y-^ y*~* jL y * -. ->yj tA— -IjjJl j 4^jL>«-Jl u-xjL^iD I.,/i./vLtl 

yi-i5il <1 —U- ^jjUxJI jL>wiS/l ^1 oULJl y* ye (*-$^ ^IjJI L)l^ 

L a ;lj Ljjjl a- o. a" , .4 Jjj tj <L-al>- ‘oLUJl jyj: y» vioLLl (jiiil y» 

^ * ^»Lp J_L»j .o-i_AJ jJI j»Lp ye f-^1 _p»J O-AjIjJ < _ # xil_j tlSLjxil i_)\ c -Jt (J 

L-L^ oli" ^iil a —-— J 1 oL y ^-x^il ye yixUa- Lf j]\ 

j^e y-fr *—jL— A->x ./j!'i aJ^-I y ^asLjJl ye ^y*^yt 
y-£ij tl-Lj-L^- J-a-il 0-s»~-al -Li oLjill __ 1 O'I^rvxLJl ^a.«.i jli 

J1 y^"J tjbwiSn ^-Jj A--JLaJ| oLLjJl ^l-Lii^L—I ^Jp C-ijS ”y oLjjtJl ei-a 

olJi_5L j»-ip $j>-j ojlpj tjL^-»‘ > yi ^p e - j U'. 11 ol jLja-'il I o-ljl a-*— aJl 5Jui 

. jbwiS/l ^Jp <uJb«Jl CjLUJL A-aUt-l oU^jiail ij 


WO 


^1 Ojijl J?[jl 


Ji-wiijUiVi r-^ 
tuGUaij 



4 _jJl y^A eJL>-l La iblpj tOljLJJ 4-jlJjljl j.iL»il jv-*l y C^yaS'Jl 

•(.}'J.I jj-LaA-I <j—-> J— S r -J p— ! ‘•'■^Ljll -S l jj—a ,J—t- tt^LlLJl j j^~a- J,I 

yji A>- ^ (3 <bj—>" ^aa j j-So tJla L-Ij^^r^J I ja>-L ^xJI 

^jaL-J-SlI ju4_^ (j LfrA-ljr*_ ll 0-J^r\S3l oLS" ^a ^a JlSwVi 

y— to«ij_/^Jl j^^j JlLLol ^>sy ^jLi ttjiali;^^r^SLlI oAa jljx>-Vl auLa^p 

Q. | wl_^"l jJU jS" . j^jJ Vl oj-i 1? y^zdo M-<y-- ^1 ^iLb jl j_5-^ 

djLjLjl y. i frlil jlixJJ jjj^y^Jl J>... t Tjl jl JLJLj t(_jljjVl 0 j-aL~a 

j_L^JI i Jlju i4_jJ^jj^-jjJI oL~U*Jl ( j_a .i—pJjj , ^LaSlI jy~*j ^yJlj 1 ^-Ajj 

y—>_j tj__A-1 £—° oljLJJl J j I_ *jj coLjLjJI oj j&j y jJl j t^yj-LiJl 

C— jy£S\ J wSjl ^L_j tJL-La t^L-j^iil wLj>-I . . jjLiJlj ^JLiil) L^-i j»^L>tl!l 

/■ r la ■ a P 0^j>- ^11 OjI j^haJI ^aib- yA babal sLjS^- L^ L Lb 11 y^J jaaaA*- l(S02) 

oljLkJl jl ,j_<i^ 4jjjji-l ^jli j-ll j Li t jJJj ^.c- ^Jl 

(Jj—( j Jl —£-4 _/jL> Li j^LJLjj t(_jlJjS/l OyJL J*)L>- /jfr ^jA^S- jl ,J-a2>j,l yA 4j jiil 

.frill jl jJLs .jA Jjjil ^I jjj Lf j toyL_]l JaISL 

LAjL^xJAaJI J>L^ y~A ^^A-l t^ljj jll ^1 Ou_^r^Jl J—^jl jL. JJ-Pj 
la . 4 ^Jl l3 jL.jjJL. ^jAj 4uli toJ>^J>-^ll t^al 

j j Aa -A—^lj twl4 jj ^^^Jl aUjllj^ Cu _j\£S\ jiJj ^Jj>-11 g. a 

4 «..U.II jj j_^»tj ttiljjjfl ^J_>-Ij LjL 4 JLji j^s- oj^5\JI J™S^jI (jl! jL 

/^_4 oLil aSLLv^j l_5-L)l J^f4 O 4ijjJJ Jxwaj jM ^ -.-^ ‘-l l lj*)L>" ^jA 4-oHl 
y . .a oLijj^SlH olj^jl jli tjJJ X>j . <9 jjJI (_j 4AjLj»tll L jlil-l ^ yd “4^1 

. A^a ‘JL*\ y*S Q. I aL^j jj j| C» - "j ^r^Jl ja^-? C-^ 

frUtl 4jLj> (_j Ojj4>-jll olajj^l oJl* , ^LJ C^-^l yS sJ ^|->r~^..ll tL!l?-J 

ttl^Ljwo^^tU Lbl. t - A . I I jl y~ <t3 jJJ^ t4jjb| jljjt^- 

t _p —*jl> —ij SO 2 ^-jI^j jU Jj y LowLlp ^1 tpH ^\^-_2jj_*il j^l yd>'j> Laj^-u 

1 L jb>- t_j j\j| ^1 y^y LiJ tOj^r^ll C~<^jvJl jnj 4—^Jl till-IS'j 

tC_a^rv5lJl jw~J (_j ^jA—Oj Lj- -b>“Jj Ji 4jjJ1 jU t*upljjjl ob“Lvj.l ^jAaa <_j 

OjjJ ^L Lag' I j (SO 2 ) c^a^SUl j.. J .~S'jl (jLi yA tijL _^Hl ^ y 1 -! jl j^SL»Jtl 

L^L— *Ay JjL>“ yA (.^jA^'d 1 j-* i ^jAj j*2a frl^il o^ja^-^11 ^JHL^S) c^j^-^JI 

0 J_A t j—w« / A_J jA j \—4 / ^ T — 1 JjJofcl jXej jl ^J^lJAPxil yAJ • 4j jL!| (_j 


_ 5-Jlp oU/ = 


^jUlylft(S0 2 )jruu Y-r-<\ 


> vn 


jLJI t^yUI >Lfc 




J—>U Cblj LjJl 


CbljLjJi ^JlpI 4_>~ IjO^- |^P *Aj^J <-wO^Jl 

Jhs j£)j ibjl! ^ ^-—30 Ja£ (SO2) lyrj Oli tbj3-l bjJ31 £j~- 

J—<>J (jlj 10-ljL-Ju O^jbJlj . *—-p l .. 1*3 —ll 4_-JJjjS/l ill-*—bl l_. Ip I J 4_jl bLb b4jb>- 

ilbl^-o Oj£j (S0 2 ) iw-lTb^jbJI J—i ^AbbJI J-^* 3^b- bjb£ u j^> lOlbJl 
'J—j- olaO^tAJ c-i»..~ .-a Oj—5L1 jl ^jb ollbJl ijljjl 01* (SO2) ^ o^La. t ..^ > >Uj 
jLi ibJbb «•! j-^y abb <u^-jJjbl oljjbl o-*b la blj il^Jj Jblbll c-j^^^II 
-jtAAjli jv>xJi L^>p ^bbj ^u_oj>»ij Jj (SO 3) j (SO 3)3b> SjLjJl oIjj j/1 
j blab- jj$l ji jJ-l i3 (SO2 ) o^Ljj jl bj iapIjjJIj jbJI obb-AJJj 

3*3—^ /^_a A>-*3-P i4j JJI j_5 Oj^^LII jj5j j! J -/Ji i 2^>j 0. i.. A < 

5j~a ^p jAb *3 (SO2) i—S - jaj o 0| (_$1 ibjA>J.I 1_AJlSbll ob o_Lo_-a'3l 

tf 

.|JL>- IbjJliS A-obaXsl 

(JjLj^j b_->- ^A-J_ll Oi-~a ^_LP £-jj_s -Lj>-Ij <4_ 1 Lj aJLjjSM j*0p i_ 

j\ Ov \jL^\j L 4jyJLJl CJ I j JLllj 

i*/2_ui>vJ-l aJ-Lp JjLxj bb>-SM j*0-p ^iaJl f^Jll ^3 Lp ij^ 2 ! l* 

jr-_i bAlibl 4_b5j ia_pjb.l A-bl^bi-l ^—*1 jll J L$jjJ—>- -ibaJ.1 ^bljOSlI a*jb4 

(■'ik>u ^../j.'ii ^~~>-j oi oLpiAni ji jOl ( j-« Ajj^- u j»j <.^1 ^*^1 

J jjJl i-ijlia iI^jUI (JjjJI (3 IjUlIiI ol.-L-al t . l lj (__r^l01 blL 

j bl J ^al^—s'ifl oJL_i 4,. ■ - b\ f 1 pi jl 11 ^y> -ij>-l j j b~-.>~j 4j^*bl blj 

^y>w2Jl aJj-4*—11 oOL olSOlj 4^-s-twaJl oU-Lbl t-Lb^-'y it-lilj ^IaIjJJ Li-1 

|i 01 (^OJl ll _ JyJLll 41» ‘U45L>-J Li .->. ,/^\\ oU»l jbi^/l ^-4 lo 4_bttj l^-L<t?-J 

.^1 ^*^/l jl^ (3 “0>l>- blSOl (j^l jaS/I ol——i *^A-3Lj j^5b i4j o-L-bl 44 L-Ia1I 

j 4 ^JJI fl ;; latll jbbiJJ ^.-^IjJl ^Lbi^/l ^ojj lwl^>- bib ^jO^rjijj 

Ovbj ibLJi i Jib'll bib ^La bl^lalj J-bj ibj I j^SlI ^1 

bl j"j^Ailj tilbi bw5 oljb>~J tbJ bslSLJl j^U^bJ jjl iloNl (3| 0ybba 
QLpj .^>bl (3} Aj yiil Jl bbll ^^a /^bbVl 1—Abb J bJLbj lObbbj Jll y> ^jA 

j j—Jb T 1 \ A_11 ji Jl A-jx.,<all jS"l jl a-L* ^(JLa |b> jllj—l ^ bJLP Job 

^l^-al v -LpIj .pbLbl I^J Jjl a-la pi ji J^j ^ 2 ji 0 J~L ^ 1 £ AjI^S bUJlbj lb^3 

a_p^ Jp jblij tolljJl J Lfbuij i-vOj L Jdj^l lO.* ^p Jlg-x^l 
—1 ijl$—“b b^j ^—3 L ^j—AbI ^_^-j Jbj—^Jl 3b-a bll^j ibijl5 jl ... ~ 131 




1W 


b~il b-jUl jialP 




4 . „ . I p l~« 1 S 


jl_iL| 


jJidl p- 4J olV L lal ct)Llj jL*,^a!| <jm?S/l 

. f-LlI <jlJi*j 


l ^f' UL^I iL>J^- 1^.1 ^ LJl jILaJJ 4-/sl>- 4 JI 3 - o^\£«Ill «Juk 0j£ 'V Jij 
Y"V * ijlji 4 jL^jI <JUl« to j*Ju»j aJjIs ^yLj j t^« jJI iobd! JjjJl (J ^j-7.j 

j —>0 j Lf n <\ \T aLp L£_ r i J oLV_>JI Jj»- 1 j Jl*^L Jy 

oLJ^p 0 j ijl 1 1 iSj-^j t£^A*JJ oil— : ..AI Jl j*^io ay i 

.^^jI^aSM Jliolj _ ? H1 >wsjJJI ^laiu Itf to-lJliil '. -.a i 

t4^-Lll <w9j^iajl i J 3J13 Qjjb^- L* yS\ A-jlJ^LLLlj 

oJ_a tw—Lc-l o)i tiJLiJt_S’ .. ^t*j! <J |jb tJJUij t^i»ljlLi'V i^<L« ^iVSfl 
^si\j t^/olj_»Nl j»—*1 (j-^j ■ iilj^^'Vl jjisUil JlL j ojJLii\j <LaLJI JjjJl 

l—-3 «««■». 7 > ^jJlj tl—L —j t jkLil oJ_f- Hi j >- ! \S-b I j —L ■ * ■ ~7.> 

t^jljJl : J\jl« t(_jj—«Sll jj-a Jj-AaJI liU-iS" ^jJlj t ( j-aJ^UI 

La^A'J t j-lajJ]J ^oll oLlglJl t(JUS/l jfi) frUiP^Vl jv^waj to-l jA^a 1l 

tj *V ^^xJlj tbj'^U.I jAojjia>- jl J-^bJL .o^rvkii-l 1 ^ 

jjui ^jaUi ^j^Ji oijlUi £ijjV jvJijJi 'Vi 1^4 jUio 

j^_i!l ^^-4 oL,. t .il Jap j oJjJji iojli L* <JJUS jLV Jij tLj‘>L»JJ 

. JjjJl t__Lp! j Uj^Ail ( _yiUuJl Jl Lj^4j (jjl jQj ^j ^~»Jl 

(JljV/ iJJJJ_I tl —*jjAi i^lj_ull ojIaII jaUI l.. -~~S\ tt»A~4^U 

Jj>-Ij Lojjp <01 A^ojIaJI (UiLiilj tlpli i-jl^i^a'Vl (jisU.1 (j A*SS' oLvAdJl k_jJA 
U« jl_p j il t^Ajj_L> 1 V tiXJi 0L» t^j-oUJl jjp- o-UaiJl j cjIj-«1I ^y> 

j—a^Vl ol' — 4 ^jA Lo jZtj (jJ tJ-AI Ijjt iojLill j-oUl t - ■. TS y 

^JiL—^Jl ^-4 (JLaIsSII <j( c jA- 4-/sU»- toL-jj-obJl ^1 jj! Oj& Jij 

jisUil t^jw^oUJl ^4 ^j>aL^iLj 

. Ojii^o yf- ji Vj7.| dLtl 2 ^Jp- jp-Ljj t Liji| (_5 L^- 


Jl—ILa tLj^LilJ ^>-1 o L — .4 2jZ*-J LJJJiS - ill»Jl 


0_diaJJj L>JU J 


LiSl 


.oLil jjj—Jl »-Lj — Y 

.^i^ijoLUJi ^iji -r 




WA 




- jS - — ~ === ^ = ~ — "' *"" ,,= 

oLl_s^Nl s„i« ■/> ^ V (_^l c.,1 -a>j oiL j (^1 ^Laj^I (J ^-L>-l» sillij 
♦^IsLjLl ol .-L^p siLJi tLijwi_i- ^ g .. ■ } ji\ s_ l l jUs il .Lj^AlLi aJLLJI 
sUjI—«_ li S>1 ya jj aJLUJI <0»W*JI A.o.ii ' -a jSju <-i—>• iAsli^ll e-UJLiJl sUjIpIjJJIJ 
Oi.,1-a.iI wl—...iI jl—«^-l (j -i>-S/l jjJ i^pIjSH U-ilalJL>*£»al (j AjjI^-I ol^/silll 


a_jj.sI ^Jj> 4 ^ja AjjI>- ob^ a»JlI JljJ .oljJJu ^a a^UI 

i.1—4>)ll ^j—« it^_iSll a_jI^" wiaj ^1 s_Llj-iS"j tLj^ll -Up A^-l*a 

ya J LjtAil jl • jiab aJIaIjU . V »- T -.-iI y*J i-L*J {J^^i ^ ‘—^1^ tLrj^Jkij 

O-JLif siJU-i—!j $a_JI jb a_— aj olJL_oJ ^..«lat.iLi j l$ « 4 Jl 

■ O^.nla-llj 4jjlia aJpU Oljull ,jAJJ Ujl—»jaUl 

^Lp c. 1 .,/i a l l ya Oja; J 4<uiL«Jl Aj»—<ajl Apia*, a t_sljp| Q.apl ./a i jJJJU 

<J1 l jJi. aiM 1 gA t|»lj_p| i—?■• J*>L»- U .M-Up! s—i- pj <JI ^1 


-5JLJ1 ^Ijpl A—^ s A./J.l !'I s_ 4 

_jl ^LuJl ( j^_4 ^ S'LzJi —pj ts—jjL>«ll ^ja jU^Jl jliaj—ll ^p^a J-4^ 

^1 —p -■ ^ tjLi-jj'yi ^pl^aS/l J/ 4 ^ - p i . .■>- ^4Li. ii1 

5Li,i_irt m) Jb^l^'/TT v-J JllSj^.1 jsliyioVL^cJUj mv 

' :" /3 i <_)^j-Uj (olij JJL>“ i_aJI 0 i * (_iL^I ^ oULlsy~-ll -j 

Jl jUS” ijv IjLlljl ^"'jl ^jl aJI-i OiS" j|j ^.w-ia.ll 

—JLi jl CjL jlap) ^jaj <*JiS 1 Ul>- ji^il <JIJ—Jlj 

|T-^_ > - (J Lj^Aii-l j—g-i oL-Lk^J —jjjJI jJ-4-JL-I a_jI>-NIj !^?oU»^v-IIj ajUa»^I j 

Lajj^-j <£*■ t(DNA) t£y^ <j j'aJI w>j^- oiwVl 


iaiJ—ji jj\ ^y> _^<»jJI iilull jmSJ I .tjL*>4>Nl (j 

tjJJij tX5\Jl j! ^jJl jl ^UiJl j\ ^-^J>-l L^liLt «JLA C^liJ f-l yA tajJL^. *_4 jLUj 
^L- -fl-lVl jJ—C- i (jl—Jl Ij^>- Jlia L*>iil-1 yAAJ siU-iSj j>aJ 

L)^i-l sj;—isJJ 1—4 IjJ tOlUy-Jl; AjL^S^M lj—! I j^ij ^ali_pl s^aJL—il 


jl jl jl y* s-ilji sillj^J sl^jjjUij f-lil J& s—is jZ jl ^UljJ i^L-Aj^l ^P 
OLp^jS/I y~A oJ—iJ^- la I»XAj . jL-oN I f-ljlpl (J ^ojJI jlli Sw~sl y 

i^ajJI _jl i-Sl^il ^JS- si*jA>- (j A.TU OLJ^I 0^-L>- ^J|j tli)A>- Ajjli-I 

. aiJ^- jlajl j la-Up A-^ajJI ^jjLail AaJ^- la ^-4 t jL-iVl p—.,jA>-b 




J~i\ jl>\je. 


:uUumjuOlb^Jl 0-^ 




C->lj la^-l ^j—a -Lp J tlAiUs ,—!l jju jl UL>- JJjfc 

oNLM wUl J jl il$~L jJlj 4_jk^ J5 J ciljJ-b A~L<J J 0*1 yO 

. <jUs r^Jl i J-J LgjJ Jw>- -tj^! i jiSl J ol J^2>- 

4jLu?Ij LaAip ;L£jj aJxjjJJ axJI ^yi ollU? r JU 

t-l^l ^j —p /K-S JS L_j*)Ui-l J—*-£ L£ j\ ajj jJi /j* (DNA) ob-wLl 

OLpL*^Nl Ol^rotj OU^U ^Jl ULu j>cUl L^_ijlUj 

CjLj-^-L ^J-vs2__j LiJ^Jp (<Up^vvs—4jJ 1 ^^—3 jli-4 ol>^il Cj\+/SUti\ j\ AjjJJI AJui'Ji 

«X>-L L^Jw« lj l.^al 1 jU clu >^>tU ul^Ji>- L> I jj ^jJL ^ j lF^" 

4— J l S p-£3 ciJUl ojJa>-l 31 JULli^l J IJLt ^ ^<ol>~JI IjjJp 

^jl>- j iL^ip 1 * 31 j - ^ *oL^ ,-JL <ji 

I JL3j j^-1 >-l A-JL ^1 Jll OJJ lA^x^j'Vl £_L^Xj ^Ubj 4 _jUjJ| 

a 1^-^ 01 <3 tI c jUJl CjULU <Ljj-X>- ^£"3^ 

, ^ ^jLs^j J-*J <Ujj_L? I l ^-JLoU (3 1 J)->*>TJ ^1 jiNl 

3 >j ljl>- L/ ^jp j ^jwi ^ <u>wi y-^\ 3 *S *QI 

olj—j'il o'liol^lpj 4^-3j iir^ oU'lU ,-JU 

a ^ Ja^4 Q. jIjN OwjlS” 03 iOipl^-JiNl jl j*^S\ jl JlLs 

. aJ~J I CjI _il dy> dJlJJ d ^ 1 /.^ ® dll iSy aj>t_>ajl 

^ 1 iAjLs tj d)l— * l jiP j_l ol——II ^+&j\ dr° If-I> 4 ~~Jl ji? LdJ.1 < ^ J3-s i >J 

0 j5 d l ijisldtil sjjl La Idl 4|^llj p^uLM JI^Jlj .ajlij 

^j-^>- jl I. A . n . ..W 11 ^LL_?xil jl ^jjwxjl jJ-jLa ol~ _»JJ —jJL 

d^—o 1 ^]?Lj>»^Jl] ojjljlIj ol j£ iiL* cJljN 4 jU iilii d^ a ^ y 

£j4-!j 'V' 

i.o\bj~^ 4.... „ JlI oLjlj-SlU ^jjs I Jl ^ILJI frlp^ul 1 _aix^ J il J dill i j& j*Zj_ 

^\j\ jl c-lJo«Jl jl c-U.1 j\ c-ljjil J '‘^J-’T'_y° oLj j£J! ejtA C-j15 c-Ij-^i 

oJLjis d!—® 15-VP iSL-ft d^lJ ■ ^Aj jl Aj«-i d)jJvoL*^j t_£ ^A 

CjLiil J_?-j-; -L-9 J-jj dj-^J tjll> j ~Jj A-_^_a If L Aij^-*-o C—-s’! CjLj J53l 

d)l 1 ^—ijj L^aI d/^ —VS^LlII jl LaJj-V^ -V*j jl ,jv!l toljd^“ ip 

CjL~-—II d^- 4 Jl-j-Vp a-« 0j—a*Alj p-f tjr-fLo-f- dr^Lil J Jl^Vl jl ilyS 1 1 


A-a-Lp CaL-J I ^S - 


:A*jUaj-J1uUS>U \-0-^ 


^ A * 








L* jJlJ.LS' j oljjVl L»U 4 j ^ycj _^iiC jJpI oit^ Ju* ULLj 4 jlLy—U 

L_a (J,J iiL—(4 ! 0 J ./>yCj" l_® J,ULjJ (^jo-ytl!l 0 Lp jl4j 

oi_.j—a lj_A Laj OyaySj y^ p-bj>- 

(JLjU) ( 4—OI^.Jg ( J al jjui 0 y^SyCJ jj jl jj'bll jU ol-II kiXL (J,l 4jL*J>\ (OiL j~~iS 

J—jy l_Cj (^^LxJo^/l jjL^aU L*^r-P- jl C^V-P.-hll ‘Lx-il Ay^LyyjLvJl y jj 
( j_Jl iOul ^ypj-i y^» iwAC-La-j JJj_S’j tOLU^~JLi oLl—u?Nl ^V 1 

^ J J (. 

Ljj jj^a oL? L-« v^L*—<al 4j 1 ^3 (J,}j ol ^3^1 oL>- w l— * 3 £■ l./3?X ) I 

* 

. ULtyl 

jUsy—]U (OiLy-il ol__ LjjJtSj lijLL y—JL» (_>JjjjcJI AjIJ-JI j ^jJb ilf^ 

j_iS"t 0 j^_ ..^3 ,^- ;i "* J L^* d —^-*—11 *J^I-tj>-l ya L^" ‘ 1 C-5 

.lLlj 

,J| A_-p-L$sji y—a — *j?\ j^ u» _y (Cancer) aLUL oL* y•** 

oL-—® <JJ c~3 y£ c-| c —*Nl L^j-sj (L)LI 9 j —II £y y *.j y^\j (scrab) 

c~U-i *i ((Malignant tumor & Neoplasm) j\ yj JL* LLhi- 

LsA-iI UU L?* >■ ®-L^- Llpall ilji^l yS J A^-jS I j c-LySLC'^l 

((Lymphoma) ^LioJ (Carcinoma) jLU^ pj : JJu> (e-s-Oo e-l^l 

(oILj—Jli 4 jI_ o')}] y_ji ^^SLI l^l y Lf [aj~s-j ((Sarcom) a>i^-J))!I ^jjj 

cr* J-^ J-^ jjH (h- 4 ®j^ SULl oU* j — 1 jr*-l Ji^j 

UU^jl •.—j jl j).y2 P ^1 tjl j 

— -j^-1 /»^.o jJ \ j£> 4 . ,rtj l 

4 U a - P >0 ^ ^>«i. I jl 111 j^_P j) *-) I jl 4 l-y j -pS/1 ^J-jP Ja-i-va 11 4„lP ^LJw j 

_/s—:>-! *5^-1 J ^J-4X^ jl <w43jJ Oj-^ ^5 ^'-^-— ij 

.c-L^a— p^I ^ 14jilx^ C^l3L«wo ^1 j) ^*uJl 4 jL^^/I 

L_^L>t>-! J ^-,/a Xj 4 4 jL,^ il Lj^IpxIj I ^a>t4JLij 

U L!>^l J ;<Un.„.]a ]|j iuJwJl L^AiL) ^C- L^Ij^5sjj 

j -£I ■«S/l v —^ ^ cii ^ 

'—Ky—syj jeJ I yj i 'o ^ -UpJUyl La Llj (t^L ^^Lal U^Llj? y~^ I ^ 4 * Cj* 

• f\y ^ * * y* (_ii ^iji !<dy^ *^dj-LxJl j*-L" ^Lj 


^ A ^ 


JUJI w'^Jdl Jb\jt. 
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